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SUCTION  1 


INTKODl'OTlON 


i,.\t  K(,K<ir\l > 


hart  ti  Hi  soure  <  s  Applic.it  ions  (KRA)  Croup  of  the  Iriape 
■  r.itory  fll’l.)  it  tin  let  Propulsion  Laboratory  (IPL)  lias  been 
•  ".r.iphi  i  remote  se-usinp  rcst'.'irt’li  since-  the-  e-ar.lv  1970's.  Durinp. 

,  mvci'.iI  apj.l  i  i-ai  i  mis  based  on  digital  proee-ssinp  of  renotelv 
i  be  (i.  undertaken,  result  inp  in  increased  knowledge  ei  t  lie  >  t  h  the 
ii.it  ura  i  e-nv  i  ronc'.e-nt  s .  As  early  as  197s,  it  became'  opparvnl 
er.si  d  el.it  .1  ,  even  l.andsat,  el  i  el  not  aluays  provide  sufficient 
conduct  p.irticular  spatial  studies.  Ceinseq  ue-n  t  I  y ,  nultistnpe 
i'.ue-  were  e-r:jilove-d  in  iiope  ol  obtaining,  neire-  useful  i  n  f  o  rnia  t  i  on  , 
iron  Severn  1  -  ouree-s  .is  v.-e-  1  1  as  te-moral  "scenes"  were-  often 


bit  L  e-orit  i  tiiie-el  .nivaii.  e- r:t- fit  and  de  ce- le.|>n<-fit  <<{  remit  e  setisim- 
two  r:a  je.r  problems  .-.-ere-  e  in  i-unl  e  reel .  first,  the  a  va  i  1  a  hi  1  i  v  and 
I  rer--!i  Iv  sensed  data  lor  .  e  . ,  pi-  i  analysis  was  s  t  appe-  r  i  tip  . 
e-  I  .a'  to  be  eie-ve  loped  to  reduce  the  volume-  of  data  into  manape-able 
while  -til!  proviiM-  I  o  he  us,  - 1  u  1  t"  tie  snbse-(|uent  users  o!  tlu. 
lid  and  More-  inporl.m!,  lor  t'erti.l  ei  vinsed  data  to  tie-  most  useful, 
e  .i!i  ilvze-d  in  n.n  junct  ii-u  i  t  h  other  t  orris  ol  ciat  a  t  reque-nt  1  v  used 
i  e  ana!;,  is  such  a-,  piaui-  <  trie  am!  (la-natic  naps,  or  rieneipra  pb  if 
.  I  he  solution  ;<i  both  ol  t  la  -a  p  i  i .  I- 1 1  r;s  Vais  to  he  fennel  with  t  lie 
at  ,- 1  o; .  r.  i  ph  i  c  i  ii  i  or  nt.  1 1  i  or,  s-.  >•  t .  i  1 1  •  i  S  ) .  Ci  a  >p  raph  i  e-  in  torn, -a  ion 

is  i  nahlc  tla  mi.  inp  -  l  p  I-;'  ii  I  v  sen;  <  d  me!  r  ore  traditional 
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s  .in  i  :•;(  n  :i.  I  v  t  !••:•:  i  Me  and  vrs.it  i  It  system,  and  in 
arc  inn, a  j.fo.  e-.s  i  in  ,  it  I, as  keen  used  tor  professing 
!  I, ,  r;a  a  -r.idi  ..I'je.  t  •- ,  and  t  i-e  bnnan  hodv.  l.'itli  respect  to 
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r  i  n. i  r  .  st  a  . 


Some  of  these  nosairs  art-  in  fad  mu  1 1  i -layered  data  bases  containing  Landsat 
imagery  and  digital  terrain  information,  in  addition  to  land  cover  data 
obtained  from  mu  1 1  i sped ra 1  classification.  Highly  sophisticated  image 
registration  (geometric  transformations)  routines  enabled  the  structuring  of 
these  data  bases  with  precise  planimetric  qualities  (Zobrist,  1979).  l.'hen 
mu  1 1 i spec t ra 1  data  was  not  available  for  all  aspects  of  a  spatial  analysis 
problem,  HUS  provided  the  technology  for  merging  Landsat  with  non-image  data 
in  modeling  applications. 

1'rban  expansion  around  major  metropolitan  areas  was  modeled  through 
the  combination  of  Landsat  and  census  data  depicted  in  an  image  format 
(Friedman,  1980).  [.and  cover  maps  and  tabular  reports  emphasizing  census 
tracts  which  exhibited  marked  transitions  from  non-urban  to  urban  land  were 

di  'itnl  ed . 

Cartographic  applications,  solely  based  on  the  analysis  of  thematic 
naps  and  other  non- image  source  materials,  have  also  been  completed  witi 
IMS.  In  one  application,  the  potential  for  extraction  of  coal  iron  a 
pari  icular  seam  in  I  llinois  was  determined  (Farrell  and  L'lterry,  19711).  '  it 

project  required  t  he  building,  at  a  complex  data  base  consisting  of  sev  1 

digital  images  that  were  constructed  from  a  variety  of  source  material 
obtained  in  various  scales,  formats,  and  levels  of  completeness.  A  no. 
recent  application  (Logan,  1981)  dealt  with  the  analysis  and  modeling,  m  the 
potential  tor  debris  slides  occurring,  within  mountainous  terrain. 


i'CKPOSF  OF  RESEARCH 

Researchers  at  the  F.S.  Army  Kngineer  Topographic  Laboratories 
(111.)  have  been  interested  in  determining  the  capabilities  and  drawbacks  ot 
various  CIS  lor  mapping,  charting  and  geodesy  (MC&C)  applications.  After 
learning,  the  capabilities  of  the  ODYSSKY  System  (a  vector-based  topologically 
aim.  tured  CIS)  tor  1’Ct.C  applications  (Sharpley,  et  a  1 .  ,  1978),  the  FT!, 
rese.iri  hers  became  interested  in  determining,  it  a  raster — based  CIS  could  be 
:  rt  usi  tul  tor  .’ICiliC  programs. 

In  a  tooperative  et  tort  between  Jl’I,  and  KTL,  a  prog, ram  to  test  MC&C 
c,i;  alii  lit  i<s  ot  I  l>  1 S  was  I  ontni  luted  and  implemented.  The  primary  venter  tor 
this  rest., in  i;  was  the  Image  Processing  Laboratory  at  .11'!.,  while  technical 
dire*  lion  remained  with  the  FTL.  The  purpose  of  this  report  is  to  provide 
to  -  e.irehi  is  at  IITi.  u  i  t  It  t  lie  results  ot  ,*!C6C  research  conducted  at  -J  FI.  under 
i  out  ra,  t  NAS /- 1 l!".  Task  Order  RD-IS.’ ,  Amendment  No.  125,  ent  i  t  led  An  image 
Las,  (j  Appro, it  h  to  .“lapping.  Chart  ing,  and  Ceodesv  (  1980).  The  period  ot 
research  was  from  .lamia  ry  to  August  1981. 


jel  t  i  Vet. 


purjsi-,i  i>|  t  lie  t  .  i ;  F  was  to  demonstrate  the  utility  ot  a 

ippro.nh  hi  mapping,  charting,,  and  geodesy.  The  tol  lowing 
i  ,  midiasized  diirinit  the  execution  of  the  MC&C  task: 
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Figure  1-3. 


Two  Themes,  thi'  I(>()  yen  r  Floodplain  and  Land  Use  Revisions 
Provided  on  the  Same  Base  Map  for  tIC&G 


where  most  map  products  were  produced  by  printer-plotter  in  the  TASC 
publication,  map  products  were  produced  via  d i gi ta 1 -to-nna log  photo-recorders 
in  the  dPh  task.  Since  certain  inherent  differences  exist  betv.’een  raster  and 
topo logical  approaches  to  data  storage,  processing,  and  display,  some  products 
produced  by  .!!>].  were  not  identical  to  those  products  produced  by  TASC. 

The  task  was  to  be  divided  into  two  parts.  First,  a  high 
resolution  MCt.C  data  hast'  was  to  be  constructed.  that  data  base  was  queried 
to  demonstrate  t lie  information  retrieval  capability  of  IBIS.  A  second  MC&C. 
subtask  was  to  entail  registration  of  digital  imagery  (both  I.andsat 
nultispectr.il  scanner  (MSS )  and  Defense  Mapping  Agency  (DMA)  terrain  data)  to 
the  M ('{,(•  data  base.  However,  no  imagery  of  the  study  area  was  available  at 
jpi  ,■]  t  ;l  scale  suitable  for  inclusion  in  the  data  base.  Consequently,  that 
subtask  was  not  completed. 


SECTION  2 


CONSTHI'CT I  ON  OF  TIIK  I1C&C  DATA  BASK 
.  1  (’REPROCESS  I  N(i 

Tin  i  rent  inn  ol  ,i  dcnonst  rat  ion  data  hast-  tor  the  ,‘!CiO  La.sk 
M'/cl'.'cil  tin  r'-:i  i  ul  ion  oi  a  set.  ol  data  pi.uessing  steps  ni  1  lee  t  i  vc  1  y  referred 
o  as  preprocessing.  In  It, is  context,  preprocessing  refers  to  all  procedures 
nvoked  during.  the  data  base  preparation  and  formation  phase  of  tin  project, 
hen  r.i'.c  data  are  made  available  in  t  hi-  torn  of  map  t  ranspa  renc  i  es  as  in  the 
0f.(.  a  pp- 1  i  ca  t  i  on  ,  preprocess  ir.g  Involves  six  distinct  steps:  (1)  coordinate 
i  g  i  l  :  cat  ion  ,  (.')  logging  and  re  1  orrna  t  t  i  ng  ,  ())  spatial  rectification,  (A) 
e,'!nr-ti)-is,.i/,  ,  o;;vc  rs  i  on  ,  (  r>)  r.i  s  t  i-r- i  nape  region  formation  and  identiti- 

atioi,,  and  (>•)  rep  ion  labeling,.  When  source  materials  art-  obtained  in  image 
orm.it  ,  i-repro,  ing  involves  i  In  steps  (1)  logging  and  reformatting,  and  (2) 
p.itial  i  J  ignm-ut  and  rectification. 


.1.1  Co,, rd  inale  I)  i  g  i  t  i  za  t  i  on 

IBIS  data  sets  i.-hich  store  spatial  data  as  raster- type  images  are 
cl,  rred  to  ,o  data  planes.  When  source  data  are  provided  in  the-  form  of 
hi  mil  i  c  raps  or  other  t  v.'o-d  i  men  t  i  ona  1  hard  copy  products,  tin-  pertinent  data 
u  -  i  to  convert  t  d  to  image  lorn.it.  l-'irsi,  1  i  m  segments  and  other  important 
psti.il  teat  'arc:  an  digitized  i  t  h  -in  electronic  coordinate  digitizer.  The 
i  i  t  i  for  proiiu.  ■  ••  v.-c  lor  si  rings,  or  line  seg.nents,  which  art-  t  lien  concert'd 
<  i  o-<  1 1  irr-i  t  . 


”l-i  d  i  ;  i  i  z  i  ni-  pr-.ee--  involvi-s  t  racing  all  I  ini-  segments  bound  i  nr 

-  an  ,  (t  1  .nil'  us--  po  1  vgi  ins  ,  and  ci  nsus  tract-;)  and/or  roc<u  d  i  i; 

;.ini  •  •  i  inter-  si  bein  h  m.irlts  or  labeled  identifiers)  i.  i  I  b 

'  -  nr-. -a  did  a  ia  1  1  V  -  1  >i:  c  t  rue  I  ed  t.ible  containing,  a  griddid 

’  i  -a--.  .'ll  it  i  •  >  i :  ol  tin-  cursor  is  monitored  at  all  times  bv 

-  -  -  -  i  ;  .a  c  II;.  -.i  vs  -  nt:  an  t  raced  by  t  be  digitizer  operator, 

i  -  .  -  ni.  ,!  ;  .on.  [  i  .  tat-  or  o  t  la  r  per  i  plit-ra  I  st  orag.e  de  v  i  ce  .  bill, 

■  ■  j  i  ■  i  t  i .  '  ,  , i  ■  t  ,  -  . ,  •!--  I  i  ue  ed  i  i  i  nit  o  I  t  lie  <i.it . i  ca n  he  pi-  r  t  < 1  r.-a  <: 

■  a ■  ;  1  .  ‘  (  ,-.(  ,  i  .  II  ;  i  - i ,  coo  rd  i  ua  1 1  cl  i  j-  i  t  i . 1 1  i  i . n  ...is  pi-  r  I  o rn  d  b  v 

1  ■  ■  r  |  -  ■  r  - .  t  1  ■  i  ,  !--,l  vi  ■  nil  of  .  Tin'.'  product  <1  t  w  >  sep.ir.it  . 

-  1  :  ‘  1  -  .  :  a  '  ,  r  laV:  .  i  i  rs  t  ,  1  in.  sa  gneu  t  e  di  t  i  i  a 

'  .  .  I  .  I  -.  d  '  n  ■-  .  .  rc  I;  -*Vi  ri.iv.  Then,  .Mini  1;,  r  -at 

:  -:  -V  .  -  ■ ;  n  T  i  '  i  !  t'o  i  d  J  -  -  !  ,  ,  r  ;  tin:;.  ( '  ill  i  I  j  I  1  .  (  E  j  ell  n  -  .  -  1 

.  r  ■  n  ;  a  -  ■ 1  !  ;  .  1  r  1  - .  ta  r  i  I  -  t  !  ,  <jii.il  its  ,,!  t  1  .< 

.  ;  1  -  ■  i  !  I t  :  T  .  1-  i  gun  -  I  )  v.  i  -  .  ,C  t  I  in  !  I  \  .!  i .  it  i  .a  c  I 

-  '  -a  i  i  -  n  i  t  .  ttoti-.l  r  it  i  t  In  .  a  o.i  hi  lit-.  ..I  i  it  I  S  l  -  ••  <  r .  - 


i  d  c.j  !  i  i.o  ri  t  rails  It-  r  red  1  rora  the  vendor  to  .IP  I.  as 

•  tli  !  a ; a  .  A-.  the  first  step  in  forming  the  IBIS  data 

i  t  J  ij  d  to  .  on  f.»rn  to  Vi  CAR  system  standards.  1  lie 
diiilioi,  .  :  proper  label  information  to  each  file.  The 
is  .aid  spei  iiicaf  ions  for  the  V I (,.\ fl  system.  Addition- 
t  '-rr.it  t  ed  to  coniorm  to  Mils  vector  tile  specifications 
rharaiti  rigid  hv  a  preparatorv  stage,  is  referred  to  as 


!  it  i  e  a  t  !  Oil 

a  geographic  data  base,  spatial  continuity  between  till 
must  ht  maintained.  To  ensure  this  situation,  all  data 
to  a  ;■  1  a  ri  i  re  t  r  i  <  base  known  to  h.i'r  good  spatial 
r  data  iced  in  tin  drat.'  nperat  ioit,  two  t  vpe.s  of  spatial 
and  georietrii  ,  were  ut  i  lined  to  ensure  spatial  integ¬ 
ral  e  r  i  a  1  s  used  in  building,  'lie  .‘1(6(1  data  base  were 
i  I'StlS,  I  :  24(:ti(i,  7-1  J  niniiti  topographic  map  and  I  run 
iih  that  t  ojiogr .  i  p  I ,  i  e  map.  S  i  nci  t  be  polyconic  projection 

•  •f  spatial  cout  )  Mu  i  t  y  :<-r  small  geographic  regions,  the 

1  «  •  ted  !  '  hi  the  p  1  all  i  me  l  r  i  e  hast  lor  till’  data  base.  All 

'  i  i  i  'e-  a  n  t  runs  /  o rr ii  c!  I-  ; /.<  image  space  of  fili¬ 

n'  si;  i  h  t  ’•••  o-d  i  men;,  i <>na  1  a  I  I  i  m  t  raesi  oriiat  ion" 

1 1  i  •  «  i-'  i  ;:n  r<  Tl  a  proctdul'i  in  i  t  se  !  I  was 

d  n  ■  I  ■  I  >  t  :  ■  ’’IS  ,  ’  :  .  eon. t  on  r  r.ap,  and  tin  1  * •'  '-'.’ear 

e  ipj  1  ii  4  to  tin  land  use 

:  i.ulil’et  ri«  has,  va s  net 
r~:  i:ei  t  i  I’ll1  op,  rat  i ,  ’ii 
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i  d  i ::  :  i  ,  ■  .  ;  t  h,  digit  i  god  da  t  a 

.  >  ,  l  *«• -I  .  ,  I  .".'a  .  )  ,  and  ;  1 1  .  , 

1,0  •  i  "  ,  <  !  i  r<  ,  samp  1 ,  )  we  rt 

.  .  i  .  I  :  •  I  a  a  ,  :  I  i  lelih  t  ini' 


rtesian  to  Image  Space 
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I'i  control  the  transformation.  Distortion  removal  by  rubber  sheeting  has  been 
found  t"  he  effective  for  rectifying  spatial  anomalies  frequently  attributed 
to  diftering  nap  projections  and  nap  compilation  practices.  After  geometric 
transformation,  tin-  correspondence  between  all  data  sets  was  acceptable 

( !•'  i gore  2-7)  . 


Vec  tor-t  o- Image  Conversion 

The  affine  and  geometric  transformations  were  performed  on  the  line 
segment  data  while  t hev  were  in  vector  format.  Upon  satisfactory  completion 

O 

in  the  spatial  t ran ) orma L i ons  and  selective  edie.;ngJ  of  line  segment 
information,  the  vector  data  were  converted  into  digital  images4.  Four 
individual  images,  or  data  planes,  were  produced:  (!)  land  use,  (2)  100- foot 
(  iii.a-n)  elevation  contours,  (3)  100-year  flood  plain,  and  (A)  land  use 
revisions  (Figure  2-8). 

The  land  use  map  was  digitized  in  two  sections  (Figure  2-9);  they  needed 
to  he-  combined  to  form  the  complete  land  use  data  plane  (Figure  2-10).  No 
ip; arc nt  seams,  extra  lines,  or  artifacts  resulted  from  the  juxtaposition  of 
the  two  images. 

A  iter  t  he  lour  thematic  image  planes  were  produced,  a  special  composite 
image  was  created  by  combining  the  segments  of  the  four  source  images.  That 
image  ,  re  I  erred  to  as  a  composite-feature  (CF)  data-plane  (Figure  2-11),  was 
established  to  enable  effective  querying  of  the  data  base  in  later 
-  pe  r at  i"i:s.  The  CF  base  is  similar  in  concept  to  the  least  common  geographic 
a::  i  t  approach  ( l.C(.T)  used  in  ODYSSKY  (Sharplev ,  1978, pp.  3-4)  .and  other 
. a  ,  t  i  ■  r  — k  ;  s,u!  mapping  svr.  tens. 


Formation  and  Identification 


ion  i  rom  vector  to  image.1  format,  the  IBIS  raster- 
and  i dent  i f ic/it ion  process  was  performed  on  all  four  thematic 
ditiou  to  the  CF  data  plane.  Being  very  different  from  the 
>•  utilized  in  vector — based  systems  which  include  locating  and 
,  i  r.  —  se-gncn  t  s ,  and  minimum  mapping  units,  the  IBIS  process 
;  list  ing.  pr<>i  e’dure  that  assigns  each  separate  geographic 
cut  nominal  i dent  i  t  i ca t i on  code. 


not  proper  lv  digit  i zed  by  the  vendor.  To  ensure 
:  he  prope-rlv  stnutured,  all  files  were.'  edited  at 
■  i  •  ins  1  i  :.e-  segments  were  added  before  hu  i  lding 

i  .  I  1  .'.'.'I  I'ti  ri  to  image'  space  pixel  loe'at  ions.  F.ach 
e  i  r  •  e  i  'O  II.’1'  mi  xe  1  units  and  wi-re  comprised  eil 

ice-  segme  nt  s  We  re'  encoded  as  white  (  2  V)  D.V )  while 


Land  Use  Overlay  Digitized  in  Two  Sections  (This  was  done  to  demonstrate 
the  ability  to  merge  data  from  two  adjacent  map  sheets.) 


:  n 


I'apl  i  i  h  ;•  i 
:  t  ■  ~.!|  ,  . 

;  do,  >  i:<  I  I 

:  <  at  lift  ii;.  I 

t  ■  ■  1  i  :u  se 
ii.it  in::  i  ■  ■  nil 

S  1M'  .'  ini:  I  i  I  < 

i  .1  .  p.i ■<  i  i  i  i 


'  i  re  hounded  <m  a  1  1 
. :  n  ■ ,  ■  i  i;d  mi  n  i  nun  napp  i  np 
i  ■  i  set  lit  re  1  a  ted 
S  .  i !  r>  i.M  I)  (lea  J  S  s  pee  i  t  - 
'.red.  d  |r.  !  ini  segments. 

:  a  :i  t  -  ,  t  i  i  i  H  I  S  pa  inti  ng 
l  i  •  .ill  | ■  i  ::e  i  s  i  t  ii  i  n  a 
is  a  raster  inane  where 
l  a  ,'i'ii  i  ns  t '  ad  of  a  no  t  lie  r 


nimbi  r  uniijiie  geographi  e  regions 
i.  Th,  .,et  ua  I  number  of  regions 

\i  uiirii  Valina  i  tabulation  of  geographic 
i".  i.i'-e.  Tin  diltireiue  in  count  was 
i.t  t  ■  t.iit'ifs:  <1  i  >:  it  i  >:  I  ng  error  and 
r  (.Tetri:-:)  ,t  in  i  tired  the  nap  material, 
<>r  i  v,  r!  etit  ly  t  raci-d  adjacent  line 
:;l:,  t  ■ ,  i  ,  mvi  •  rr.e  .  It'  the  1  i  tie 
eon  ,  !  he  I  "i'.Vi  t'J'rnt  lilies  Would  cause 

it  us  thi  original  polygon  would  be 
ion  o'  the  data  base  at  a  scale  factor 
al.  ■  .  ,iftsi  s  t  hi  same  effect  when  the 
sji.-ht.  I  a,  teasing  thi-  resolution 
at,  this  problem  it  too  many  pinchings 

iior.'fii.i.}  I '  i  i :  *  ai<  u  yeocr.ifihfc  region 
i :  .  ' .  I|.  'll  t  1  v  ,  a  !  1 ,11  t'~c  O  !  or  napp  i  tig 
.'at  iolt  ot  1  ill  fee.  i  1 111*1  1  norplio  1  a)!’.' 
till'  ,"i  d  to  i  ill.  nice  t  ia  v  i  sua  1  i, uia  1  i  Ly 
'• ) .  Thi-.  lei  1  .u  f  I'pii  is  primarily  used 
l  u 1 1 1  t  i  *  ■ 1 1  i  '  iu  i!i  I  e  rri  i  n  ing  t  ha  t  all 
i  •  i .  . ! .  ,\t  i  i  mi  il ii.:  i  t  i  ;•  i  nr.  e r n >r  may 


p  i::\\  ri"\  nr  riu:  data  i;asi: 


l.'itli  ronplet  inn  nl  the  preprocess  i  up,  sta  ge  ,  tin  1  ranevork  lor  the 
!  base  was  established  (Figure  2-1')).  !i  consisted  ol  several 
.a  imi.il  tilth  derived  i  rue  the  tour  ar  i  t'.iiu  1  thematic  data  planes 
,  tcaiteiirs,  revisions,  and  floodplain)  and  the  needy  estahl  i  shed  Cl' 

■r  tel:  ,.f  these  thereat  it  overlays,  a  line  scjTn'Ilt  i  nape  ,  a  rep, ion 
2  ;  r.  interla.ia  lilt  './ere  prodneed .  The  final  professing  steps 

;  r  let  ion  "t  the  data  h/ise  entailed  the  establishment  of  Inpirn. 

til.  is;  resell  l  i  in:  tin  thernatir  data  overlays  to  the  interface 
;  .  • !  •  :  id  oi  tin  CF  base.  Two  procedures  were  performed:  (I) 

: .  .::;d  (2)  t:.  iv  in;;  <  >  t'  interface  tiles. 
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Table  2-5.  Composition  of  Master  Interface  File 


COLUMN 

Use 

1 

Georeference  data  base  polygon  numbers 

2 

Number  of  pixels  per  polygon 

3 

-unused- 

•4 

Land  use 

Corresponding  polygon  code  from  these 

5 

Contours 

data  planes 
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Flood  plain 
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Number  of  acres  (computed) 

9 

Number  of  square  miles  (computed) 

10 
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1  1 

Land  use 

Alphabetic  labels  for  polygons 

12 

Contours 

described  in  columns  4-7 

13 

Flood  plain 

14 

Revis ions 

1  5 

Land  use 

Numeric  labels  for  alphabetic  labels 

lb 

Contours 

described  in  columns  11-14 

17 

Flood  plain 

18 
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19 

-reserved  for 

query- 

20 

-reserved  for 

query- 

Number 

of  entries:  764 

SECTION  3 


3.0  TABULATION  AND  QUERY  OPERATIONS 

The  completed  MC&G  database  can  be  utilized  for  a  v'ariety  of  data 
processing  operations  to  obtain  information  about  the  Healdsburg  study  area 
which  the  data  base  represents.  The  most  basic  of  these  operations  is  the 
calculation  and  reporting  of  areal  measurements  for  polygonal  regions 
comprising  the  CF  data  base,  or  from  the  other  polygon  data  planes  within  the 
data  base.  More  complex  operations  such  as  questioning,  or  querying,  the  data 
base  are  also  possible.  In  addition  to  obtaining  tabular  reports  as  a  result 
of  specific  queries,  thematic  maps  depicting  the  spatial  distribution  of 
features  identified  by  the  query  can  be  produced  on  request. 

The  most  important  data  set  for  tabulation  and  query  operations  is 
the  master  interface  file.  It  contains  valuable  linking  information 
describing  the  association  between  geographic  regions  comprising  the  CF  data 
plane  and  all  other  raster-region  image  planes.  Both  numeric  and  symbolic 
labels  describing  qualitative  attributes  of  each  geographic  region  in  the  CF 
data  base  are  stored  as  well.  These  labels  provide  a  natural  mechanism  for 
linking  the  data  base  to  the  Healdsburg  study  area.  Additional  data  such  as 
histograms  (i.e.,  pixel  summations  hy  geographic  region)  which  were  obtained 
during  the  image  plane  overlay  procedure  are  stored  in  the  master  interface 
f  i  le . 


Image  planes  are  not  required  for  simple  tabulation,  as  all  data 
(labels,  codes,  and  pixel  counts)  pertinent  to  the  operation  have  been 
previously  encoded  in  the  master  interface  file.  However,  several  image 
planes  can  be  required  for  query  operations.  The  most  important  image  plane 
utilized  in  querying  is  the  CF  data  plane.  Other  image  files  which  are 
frequently  useful  include  geographic  feature  outline  and  region  identification 
images  of  the  four  thematic  overlays.  The  outline  images  can  be  used  as  a 
spatial  referencing  tool,  providing  a  cognitive  association  to  the  Healdsburg 
study  area,  while  the  various  region  ider  ified  images  can  be  directly  queried 
through  the  master  interface  file. 

3.1  AREAL  TABULATION 

The  master  interface  file  contains  most  important  information 
needed  to  compute  areal  measurements  for  geographic  regions.  For  each 
geographic  region  comprising  the  CF  base,  its  identification  code  (paint 
number)  is  found  in  column  1  of  the  interface  file,  while  the  numbers  of  pixel 
units  contained  in  each  respective  region  are  stored  in  column  2.  The  pixel 
counts  were  stored  in  the  master  interface  file  during  the  image  plane  overlay 
step  covered  in  Section  2. 


3.1.1  Cn 1 cu la t i on 

Since  the  pixel  counts  (column  2)  for  each  region  in  the  CF  data 
plane  (column  1)  were  calculated  previously,  the  calculation  of  area  in 
specific  unit  measures,  such  as  acres,  hectares,  or  square  miles,  was  a  simple 


operation  involving  the  multiplication  of  pixel  counts  by  computed  scale 
conversion  factors”.  The  scale  conversion  factors  can  be  plugged  into 
simple  algebraic  expressions: 


f 


m- 
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(1)  ACRE  =  NPIXELS  *  0.00182736  or 

(2)  SQ1II  =  NPIXELS  *  0.000014348, 

where  NPIXELS  is  the  pixel  count  for  any  given  geographic  region,  and 
o.  0(1182736  and  0.000014348  are  respective  areal  scale  conversion  factors  for 
acres  and  square  miles.  The  results  of  the  calculations,  ACRE  and  SQM  I ,  were 
stored  in  columns  8  and  9  of  the  master  interface  file  and  were  printed  with 
the  execution  of  an  interface  file  listing  program  (Table  3-1). 


3.1.2  Aggregation  by  Land  Use  Codes 

The  tabular  listing  referenced  only  by  region  identification  codes 
of  tht’  OK  data  plane  was  only  marginally  useful.  It  was  hard  to  interpret  the 
meaning  of  the  reported  information  in  any  context  with  reference  to  the  study 
area.  A  more  useful  analysis  tool  would  be  obtained  if  areal  calculations  were 
lined  to  specifically  known  thematic  features  from  the  source  maps.  For 
example,  the  land  use  overlay  could  be  effectively  used  for  that  purpose,  and 
such  a  report  was  easily  generated  with  information  stored  in  the  master  inter¬ 
face  file.  Columns  4  and  II  contain  important  attribute  labeling  information 
for  tht1  generation  of  areal  tabulations  aggregated  by  land  use  codes. 

The  process  of  obtaining  a  tabular  report  of  areal  coverage  by  a 
specific  topical  theme,  such  as  land  use,  involves  some  reordering  and  aggre¬ 
gation  of  data  components  in  the  master  interface  file.  Since  the  formation  of 
most  complete  land  use  regions  would  require  the  merging  of  several  adjacent 
regions  in  the  CF  data  plane,  attributes  of  those  smaller  polygons  had  to  be 
merged  in  the  interface  file  as  well.  First,  the  file  was  sorted  numerically 
by  ordering,  region  identification  codes  (column  4)  representing  coding  assign¬ 
ments  made  to  the  land  use  region  labeled  image  during  the  PA I  NT  process.  That 
operation  caused  a  juxtaposition  of  all  data  representing  specific  land  use 
i  odi  s  to  adjacent  rows  of  the  interface  file  (Table  3-2).  Then  pixel  counts 
I  for.  all  CF  data  plane  regions  which  collectively  represented  specific  land  use 
n  cions  wt  re  aggregated  to  obtain  total  areal  definitions  for  all  independent 
land  use  regions  with  the  data  base.  With  the  addition  of  alphabetic  attri¬ 
bute  labels  for  the  land  use  regions  (stored  in  column  11),  a  final  report  was 
produced  (Table  3-3). 
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As  computed  earlier,  the  relative  map  scale  of  the  data  base  is  1:240,000, 
he i ng  scaled  to  0.1  of  the  original  map  base  having  a  scale  of  1:24,000. 

At  1:240,000  1  pixel  equals  9.18  x  1 0 ( —  3 )  acres  or  1.43  x  10(-3)  square 
miles.  In  conventional  representation  1  acre  equals  108.9  pixels,  and  1 
square  mile  covers  69,696  pixels.  The  linear  resolution  of  a  pixel  is 
20  x  20  feet  to  cover  400  square  feet.  The  total  study  area,  1,008,000 
pixels,  covers  14.46  square  miles. 


3-2 


Table  3-1 


A  Portion  of  the  Tabular  Report  Depicting  Areal  Calculations 
for  the  Composite  Feature  Data  Plane  (The  report  was  generated 
from  the  master  interface  file,) 


cccr  rr  :  Nw  QUARTER  section 
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0.00  300 
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0.00092 
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1 1 
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8 
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11 
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0.00050 
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0.01726 

1 1 

30 

73 
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where  in  this  case  the  computer  is  asked  to  find  all  regions  with  topographic 
relief  codes  greater  than  2  but  less  than  4.  Again  the  result  of  the  query  is 
binary,  either  true  or  false  depending  on  whether  the  topographic  relief  code 
is  between  2  and  4  exclusively.  As  in  the  previous  example,  a  tabular  listing 
(Table  1-6)  and  a  distribution  map  (Figure  3-4)  were  produced. 

1.2.3  Multiple  Column  Queries 

Queries  are  not  limited  to  asking  questions  from  single  columns  in  the 
master  interface  file.  Queries  can  be  formulated  to  involve  multiple  columns 
as  well.  For  example,  to  map  all  lands  within  the  flood  plain  but  below  100 
feet  (30.5  m),  the  query  statement  is  formulated: 

(C 1 7  .EQ.  0  .AND.  C16  .LT.  1). 

The  question  which  has  been  posed  is  to  identify  all  regions  having  a  code 
of  l>  (within  the  flood  plain)  in  column  17  and  all  regions  less  than  1  (below 
lOd  feet)  in  column  16.  The  results  of  this  query  were  reported  (Table  3-7) 
and  mapped  (Figure  3-5).  Of  course  very  complex  queries  could  be  formulated. 
Some  of  these  will  require  several  steps  for  completion.  For  example  to  show 
all  land  use  polygons  which  have  been  altered  by  revision,  the  query  starts 
with  an  easy  expression: 

( C  1 8  .NE.  0), 

hut  becomes  complex  in  subsequent  interface  file  manipulation  and  merging  exer¬ 
cises  involved  to  determine  which  land  use  polygon  codes  (stored  in  column  4) 
have  been  partially  or  completely  altered  by  land  use  revision.  As  in  other 
queries,  a  tabulation  (Table  3-8)  and  distribution  map  (Figure  3-6)  were 
produced . 


Table  3-6.  Tabular  Report  of  All  Areas  Between  300-400  feet  in  Elevation 
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Table  3-7.  Tabular  Report  of  All  Areas  within  the  Floodplain 
and  below  100  feet  (1  of  2) 
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50 
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49 

0.45 

0.00070 

0.01220 

■J  2 

L  x 

50 

BELO 

850 

7.81 

)  3 

A  V- 

50 

BELC 

3  6b 

3.36 

0.00525 

'4  h 

■jp  S 

50 

BElG 

74 

0 .68 

0.  OOlOo 

9  3 

OUT 

50 

F,  FLC 

1290 

11.85 

3.01651 

i  b 

T,o 

50 

BELO 

4  86 

4.46 

0.0069  7 

-  7 
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50 
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50 
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50 
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0.03901 
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SECTION  4 


CONCLUSIONS 

Tin-  JIT.  task,  An  Image  Based  Approach  to  Mapping,  Charting,  and 
Geodesy,  has  been  completed  on  a  best  efforts  basis.  Most  items  outlined  in 
the  Objectives  section  (Section  1. 2.1)  and  the  MC&G  task  work  statement 
prepared  be  the  ETC  have  been  produced .  The  products  and  results  obtained 
from  this  study,  though  ini  lor  to  l  hose  produced  by  TASC  (Sharplev,  1978)  in 
an  earlier  study  for  ETC,  n  i led  the  spec i fie  features  and  data  processing 
algorithms  which  make  IBIS  a  unique  (MS.  In  completing  the  MC&G  task,  several 
improvements  and  areas  for  ox pa  si  on  of  IBIS  capabilities  were  identified  and 
ire  covered  in  tin  lina!  portion  oi  the  section. 


..1  REV  I  Hi:  OF  OBJECTIVES 

Tile  five  basic  objectives  outlined  in  Section  1.2.1  were  derived 
•ram  the  work  statement  prepared  by  ETL  for  the  .JPL  MC&G  task.  The  oh jei  lives 
a  re  cor.ce  i  ved  to  denua.st  rate  the  capability  of  IBIS  cartographic  data  in 
h.. !d  ing  .»  da  t  a  base  for  MC&G  ope  rat  ions.  The  capability  to  execute  a  defined 
ad  f  arial  tabulation  and  query  operations  was  to  be  demonstrated  as  well. 
Most  ah  iii  t  i vi s  and  data  processing  operations  were  completed  satisfactorily, 

:  i.  ugh  i.h  jt-i  t  i  ve  wa  •••  found  to  be  impossible  to  complete. 


■  .1.1  Demonst  ration  of  Basic  Data  Processing  Capabilities 

one  primary  objective  of  the  research  task  was  to  build  an  MC&G 
h>:  •.  has.  with  IBIS.  Basic  to  the  objective  is  the  ability  to  register  all 

;  ti!  dot.;  . . .  map  base  (  p  1  an  i  met  r  i  c  base)  and  the  subsequent  convor- 

ion  "f  f  1 1  ..‘at  a  imag.  h.rmat  .  This  objective  was  completed  successfully, 

i  ics  <ist,  spec  .cl  rubber  slice  ting  algorithms  were  utilized  to  register  the 
!  i  in:  use  revisin';  chit,-,  set  to  i  he  other  three  data  sets.  This  demonstrated 
'  ..it  spat  hit  alignment  and  local  distortion  problems  frequently  encountered  in 
:u  i  iciing  a  IMS,  which  can  bo  caused  by  several  factors  such  as  differing  map 
is-  jo,  t  ions ,  nap  completion  errors,  human  inferences,  and  simple  errors,  can 
i  dt-n  t  it  led  and  removed  with  IBIS. 


•  ik  rneiiist  rat  ion  o :  Capa  b  i  1  i  t  v  to  1  ncorporate  linage  and  Non-Image  Data 

!t  was  hoped  'ii,,i  ;  i;.,K  it  MSS  and  DMA  digital  terrain  data  could  he' 

ohh  e!  1 1  tie  MC&'.  ci.it  .  i  . .  .  we  vo  r  ,  dm  to  extreme  scale  differences  between 

:!■  irage  rv  and  t  !.e  d  eta  ha  o,  i  In  merging,  operation  was  not  completed  since 
i  .i  r  ce  -  sea  !  e '  iiw.i'or"  t  he  -  t  mlv  m  a  was  unav.ii  lable  at  JPL.  The  scale 
■ :  i  !  I  o  re  n  i  e  s  wora.  '  o -.!!■:  a  '  i.it  ,i  the  digit  i  zed  cart  ogruphic  data  were  t  rans¬ 
omed  to  th<  Hr — i  <  >  in',  oi  i).,  eiigiial  I. atidsat  data,  the  rela  t  ionsh  i  | 

■  • !  the  rnap>  data  !  o  r  ■  ili'  .  w ■■  ■  i ! . :  '■  lost  .  Similarly  it  the  coarsely  resolved 
L. incisal  digital  image  r.  ..  r  »  .  i-  i  ,  I  on  el  t  ••  t  he  MG&G  data  base,  so  little'  data 
would  he  added  t  <•  I  Is  hi  i  ins  :  I. at  >  t  would  he  considered  meaningless  in 
subsequent  (.peril  ions. 


Denonst  r;i  t  i  on  ol  Ability  to  Add  Me'V  Data  to  the-  Data  Base- 

Since  tlit-  i  li !  .S  da  t  a  base  consists  of"  several  independent  image 
inti  tabular  I  iles,  the  system  con  f  i  gu  ra  t  i  on  facilitates  either  adding 
.meting  intormation  from  the  data  base  as  lnm;  as  complete-  image- 
ns-  added  or  deleted  in  the  process.  Mew  inape  tiles  can  he  added  and 
■s  tie  let  eel  at  anv  tine.  Image  I  iles  comprising  t  lie  data  base  tan  be 
tset!  or  modified  ,uk!  returned  to  the  data  base  as  replacements  for  old 
lams  or  as  new  image  planes.  When  compared  t  o  topologically  structured 
IMIS  is  not  a  rigidlv  structured  data  base  that  requires  all  relation- 
>  he  defined  at  the-  formation  ol  the  data  base.  IBIS  data  planes  are 
lie  included  in  or  excluded  from  data  base  operations  at  the  discretion 
inulyst.  When  needed  for  a  specific  application,  selected  windows  from 
:  in-  data  [Wanes  can  be  sped  f  led  for  nodi  Heat  ion.  llesultant  images 
i tided  to  the-  data  hast  as  new  image  planes  or  as  a  replacement  for 
:  i  my  1  plant's.  In  the  case  of  adding  land  use  revision  data,  the' 

1  1  mil  use  da t a  plane'  was  not  modified.  Instead,  a  new  data  plane 
'.V,  land  use  re-visions  was  produced  and  incorporated  into  the'  data 
'li  is  method  provides  an  added  feature  to  the  data  base,  the  concept  of 
lit  temporal  nature  of  non-static  themes  such  as  land  use  can  be 
I  ct  analysis  and  modeling. 


Demons t  rat  ion  of  the  Capability  to  Merge  Data 

Tin-  a  hi  lily  to  merge  data  from  several  adjoining,  map  sheets  was 
rated  by  the  concatenation  of  the  two  partially  complete  land  use  image 
flop  and  bottom)  into  the  land  use  image1  plane  used  in  the  data  base 
i<  1  ion.  Mo  seams  or  misregistration  problems  were  apparent. 


Demons t ra i i  tni  of  Query  Capabilities 

■  -in  prime  cons  i  de  ra  t  ion  in  building  t  he  MC.&C  data  base  was  to  ensure 
:  to,  t-duri  which  would  enable  the-  querying  of  the  constituent  thematic 
-  .  ■  >npr  i  -  i  Hi'  tin-  data  hast  could  be  implemented.  The  queries  were 

.•ol  v  i  o  a  si  tired  n.  ic  ro  1  a  nguage-  procedure  with  t  tie  aid  of  a  mathematical 
a,  rotor.  I'.y  communicating  to  the  mas  I  er  interlace  file',  queries 
o  :  !"  pose  spei  ii i,  questions  about  the  study  area.  Results  were 
i  •:  'ahull  r  !  orr.,  anti  thematic  naps  were  also  produced. 

Mi  query  procedure  utilised  would  sat i sly  all  needs  lor  obtaining 
it  i  •  .n  I  rot::  the  i  orrent  -'K&C  data  base.  however,  it  t  lie  size-  ol  the  data 
e-pindid  to  i  in  hide  (1)  a  larger  geograph  i<  area,  ( 2)  liner  spatial 
Mai,  or  (  '■)  more  data  planes,  the  query  procedure  night  become' 
t  i  -  .  I’roposa  I  s  tor  a  new  query  method  are  covend  it  the  end  ol  this 


A  1  ‘  ! I'AK  i  St i.M  BITWhliM  .1  PI.  AMD  TASC  Ai’i’lffiACIIhS  'In  MCM, 

A  I  t  I . gli  oirii  deliverable  products  produced  at  .11*1.  are  similar  1 1 

;  i  -  ilu-iil  hv  IASC,  tin-  data  processing,  approaches  enhoei  ied  by  both 
•  ■ . '  i  ■  as  i  r  i  un  i  t  •  d  i  I  t  i  -  r«  •  n  t  .  Tin  ram  i  t  i  ea  I  i  oils  o  i  i  -  .  n  h  institution's 


philosophy  and  approach  to  the  processing  of  spatial  data  affect  the  actual 
Line  expended  in  both  the  building  and  processing  of  a  data  base,  as  well  as 
the  flexibility  to  solve  a  variety  of  complex  CIS  related  problems  with  the 
data  base1. 


. .2.1  System  Configuration  Implications 

The  most  fundamental  difference  between  JPL's  and  TASC's  approacli  to 
operations  arises  out  of  differences  in  the  basic  components  comprising 
data  bases  tor  both  systems.  ODYSSEY  in  a  topologically  structured  data  base. 
The  most  basic  element  of  the  data  base  is  the  point  on  a  Cartesian  plane. 
Croups  of  points  form  line  segments,  and  several  line  segments  are  chained  to 
torn  a  polygon.  The  concept  of  i  ns  i  denes.s  (i.e.,  being  inside  or  outside  a 
specific  polygon)  is  not  intrinsically  known  without  inspection  of  polygonal 
edges,  or  line  segments  bordering  a  polygon.  IBIS  is  a  raster-based  GIS,  the 
raster  image  being  the  basic  format  for  data  storage.  Though  line  segment 
files  are  processed,  they  are  included  in  IBIS  to  provide  the  mechanism  needed 
to  add  non-image-  spatial  data  to  the  data  base.  Where  ODYSSEY  considers  points 
to  be  the  basic  geometric  unit,  pixels  serve  the  same  pupose  within  IBIS. 

Pixels  are  a  unique  storage  feature.  They  do  not  need  to  have 
explicit  positional  referencing  as  their  position  is  implied  by  their  location 
in  the  raster  display.  With  IBIS,  a  geographic  region  is  defined  by  all 
adjacent  pixels  having  the  same  gray  value.  This  data  storage  format  favors 
simple  hi s tog  ramming  techniques  such  as  image  plane  overlay  or  areal  calcu- 
l.it  ion  and  also  enables  the  utilization  of  the  entire  VICAR  image  processing 
system  program  library  as  a  supplement  to  IBIS  programs. 

-.2.2  Output  Products 

Both  CIS  feature  tabular  line  printer  and  spatial  display  of  data. 
The  types  ol  tabular  reports  available  from  both  systems  are  virtually 
identical,  as  the  same  basic  types  of  information  can  be  reported.  However, 
maps  derived  from  data  base  queries  are  distinctly  different.  Since  ODYSSEY 
deals  with  edges,  only  tiie  boundaries  of  geographic  features  can  be  shown 
(figure  '<-1).  With  complex  topology,  it  becomes  hard  to  determine  what  is 
inside  and  what  is  outside  the  polygon(s)  napped.  IBIS,  on  the  other  hand,  is 
an  ureal  based  system,  and  mapped  areas  are  displayed  as  regions  of  uniform 
era v  lone.  This  feature  of  IBIS  improves  the  visual  d iscr iminabi 1 i ty  of 
i s lands  and  ether  complex  features.  With  this  display  format,  edge  features 
a:  be  added  to  improve  spatial  referencing.  By  extending  the  display  to 
•••■: f  t  i  pit  gray  tones,  complex  queries  with  hierarchical  answers  can  be 
I  'll  a.sd  ,,s  well  (Figure  4-2). 


•  .  '  i  omp.ir.it  ivc  Space  and  Time  Expenditures 

il  is  hard  to  assess  the  comparative  expenditures  for  11C&G  appli- 
a  i  •  n  ft  !  la  i  n  the  TASf  and  JPl.  studies.  Both  projects  involved  considerable 
:r ...  i  dural  development  ;  and  operational  data  processing  in  a  produc  tion 


e-nv  i  ronm-nt  would  be  less  expensive  for  either  CIS.  Several  tables  were 
prepared  by  TASC  to  assess  the  relative  requirements  and  costs  of  processing 
data  with  ODYSSEY.  Some  of  these  tables  can  be  modified  to  compare  IBIS  to 
ODYSSEY. 

A  comparision  between  the  number  of  geographic  regions  (IBIS)  and 
polygons  (ODYSSEY)  comprising  each  map  overlay  in  both  systems  (Table  4-1) 
shows  that  in  most  cases  the  IBIS  data  set  contained  more  regions  than 
polygons  of  the  same  ODYSSEY'  data  set.  The  difference  can  be  attributed  to 
the  different  storage  schemes  for  polygonal  data  with  ODYSSEY  and  geographic 
regions  with  IBIS.  With  ODYSSEY',  the  topological  structure  of  a  polygon 
remains  intact  even  if  line  segments  converge,  or  a  p i ne h  occurs  at  one  or 
several  places.  With  IBIS,  when  line  segments  defining  a  geographic  region 
become  p inched ,  two  or  more  independent  regions  will  be  formed  during  the 
region  assignment  process. 

These  extra  geographic-  regions  can  be  dealt  with  in  two  ways.  With 
one  method,  the  pinched  region  can  be  recorded  to  ensure  that  each  subregion 
is  assigned  t  he  same  region  ident i float  ion  code.  This  procedure,  however,  is 
a  labor-intensive  and  time-consuming  process.  The  other  method  is  more 
frequently  used.  It  involves  manipulation  of  the  interface  file  representing 
the  region  labeled  data  plane. 

When  comparing,  the  number  of  polygons  forming  the  LCGU  data  base 
tor  ODYSSEY  with  the-  number  of  regions  comprising  the  CE  data  plane,  the  IBIS 
data  plane  contains  significantly  less  spat ial  areas.  The  difference  here  is 
that  IBIS  has  a  rudimentary  sliver  removal  algorithm  included  in  its  region 
ident i ficat ion  process  while  ODYSSEY  does  not.  A  threshold  parameter  is 
included  in  the  IBIS  painting  process  that  effectively  limits  the  minimum  size 
"i  fiidvgnns  to  n  pixels.  Any  pixels  comprising  those  small  polygons  are 
ass  i  g i’.c  c!  to  ad  invent  polygons  on  a  random  assignment  basis. 

Table  4-1.  Data  Base  Size  Comparisons 


Data  Set 

Number  of 
TASC'1 

polygons 

JPE 

hand  use 

210 

229 

Topography 

70 

77 

Floodplain 

3 

4 

hand  use  rev  i  s  i  oils 
Combine-el  data 

N .  A . 

5 

sv  l  s 

938 

7b3 

Source:  Sharpie'.',  197b. 


comparing  t  i me  spent  on  the  computer  to  build  the  data  base 
ircliiati  that  the  .MM.  and  TASC  approach  require  nearly  the  some  amount  of 
1  er.puti  r  t  ire  in  hu  i  lding  the  data  base-  (Table-  4-2).  But  the  JPE  approach  te> 
i"  • !  .a  .  ui  c.vi  r  lay  is  -  i  gti  i  I  i  e-ant  I  v  faster,  while  the  TASC  query  procedure*  seems 
•aster  t  ban  .IDE's. 


This  comparison  should  be  made  cautiously,  for  different  computers 
were  utilized  by  TASC  and  JPL,  and  the  output  products  derived  from  the  data 
base  queries  were  quite  different.  With  the  TASC  approach,  simple  plots  were 
produced,  while  the  IBIS  approach  involved  more  complex  image  generation 
procedures. 

Table  4-2.  Comparison  of  Processing  Timing 


Operation 
-Data  set 


CPU  Timings 


TASCa 


Data  set  preparation 

-Land  Use 

-Topography 

-Floodplain 

-L.U.  revisions 

Image  plane  (polygon) 

Query 


37  total  min 
1 5  min 
20  min 
5  min 

N.A. 

7 

12  -  24  sec 


23  total  min 

Average  time 
5.81  min 

4.2 

2  min  a  vg . 


TASC  computer  was  PDP-11).  Source:  Sharpley,  1978. 
Jl’I.  computer  was  IBM  370-158. 


't.'S  RECOMMENDATIONS  FOR  [BIS  EXPANSION 

In  completing  the  MC&C  task,  it  was  determined  that  some  IBIS 
Irulurcs  could  be  modified  to  be  more  useful  and  effective.  Other  features 
which  would  greatly  improve  the  capability  of  IBIS  in  manipulating  geographic 
and  "tin  r  forms  of  spatial  data  were  identified.  Specifically,  three  research 
I o  |  -  i c :  might  be  useful  for  further  investigation. 


Advanced  image  Query 

During  the  execution  of  the  MC&C  project  (JPL  Task  RD-182),  data 
v..-re  performed  by  submitting  questions  to  a  special  tabular  file 
ogiiailv  linked  to  a  CF  data  plane,  the  CF  data  plane  being  an 
i  or  nosed  of  all  unique  geographic  regions  formed  by  the  combination 
'  data  planes  (land  use,  topography,  floodplain,  and  land  use 
in  :in  data  base.  When  a  query  was  made,  regions  fitting  the 
<>f  tin-  query  won  t  lagged  and  mapped  through  a  process  similar  to 
■  napping. . 


As  doiMonsI  rated,  the  procedure  proved  to  be  effective  for  small 
dot  a  h.  i  •  i  ■  i  |,i  size  of  Ilea  Idsburg.  But  if  the  number  of  data  planes  comprising 
tin  data  ha- i  ind/'nr  the  extent  ol  the  study  area  were  increased,  the  number 
ot  unique  geographic  regions  produced  would  preclude  the  construction  of  t  fie 
geon- 1 •  fence  base  and  tabular  file.  Consequently,  another  method  for  querying 
must  he  to  mu  luted.  A  more  sophist icaled  query  based  on  the  analysis  of  each 
individual  tin-mat  i i  data  plane  is  one  approach  to  this  problem.  Such  a 


procedure  would  involve  breaking  the  query  down  into  questions  pertaining  to 
each  individual  data  plane.  Then  each  data  plane  could  be  queried  individ¬ 
ually,  producing  several  binary  masks.  The  logical  intersection  of  these 
binary-mask  data  planes  would  be  the  answer  to  the  original  question. 
Currently,  software  does  not  exist  for  this  procedure,  but  its  benefits  would 
be  substantial.  The  procedure  would  involve  optimal  methodology  for  synthesis 
of  the  binary  masks  to  determine  areas  of  logical  intersection.  As  an  alter¬ 
native  to  the  current  methodology,  this  technique  would  involve  direct  queries 
to  the  image  data  planes  instead  of  through  a  tabular  file. 

A. 1.2  Point  and  Line  Overlay 

IBIS  software  exists  for  overlay  of  two  or  more  image  planes. 
Results  from  the  process  (areal  measurements  or  pixel  counts)  are  stored  and 
can  be  reported  as  a  regular  feature  of  the  information  system.  This  is  how 
acreage  tabulations  for  land  use  and  other  thematic  features  were  derived  from 
the  data  base  for  JPL  Task  RD-182.  Currently,  no  effective  method  has  been 
developed  to  determine  the  nature  of  features  within  a  radius  of  a  given  point 
and/or  along  a  sinuous  or  linear  feature.  The  possible  benefits  to  be  derived 
from  determining  what  features  lie  along  a  given  stretch  of  road-bed  for 
example  would  be  quite  useful.  The  inclusion  of  a  point-and-1 ine  overlay 
procedure  in  IBIS  would  greatly  enhance  the  system's  utility. 


4.3.3  The  Sliver  or  Skinny  Region  Problem 

As  several  line  segment  image  planes  are  combined  to  form  a 
composite  feature  image,  the  number  of  unique  geographic  regions  increases 
substantially.  Several  of  these  polygons  are  quite  small  and  are  actually 
unimportant  in  the  global  sense.  Frequently  they  are  a  result  of  distortions 
caused  by  map  projection  and/or  slight  geometric  registration  differences.  As 
more  vector  images  are  combined,  the  number  of  these  sliver  or  skinny  regions 
increases  to  the  point  where  the  data  base  is  overloaded  with  small  pieces  of 
data,  and  eventually  the  data  base  will  collapse. 

The  solution  to  the  problem  is  to  generalize  the  data  base  through 
selection  of  pertinent  detail.  This  procedure  has  not  been  formulated  for 
data  processing  in  the  image  domain,  and  should  be  considered  to  be  one  of  the 
more  challenging  problems  currently  facing  users  of  automated  geographic 
information  systems. 
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APPENDIX  A 


A .  0  THE  IMAGE-BASED  INFORMATION  SYSTEM:  AN  OVERVIEW 

The  Image-Based  Information  System  (IBIS)  is  a  computer-based 
approach  to  spatial  analysis.  It  is  a  versatile  geographic  information  system 
enabling  the  analysis  and  investigation  of  a  variety  of  phenomena  in  a 
geographic  context.  IBIS  (Bryant  and  Zobrist,  1977;  Zobrist,  et  al.,  1979)  is 
considered  to  be  a  raster-based  information  system,  as  the  primary  mode  for 
data  storage  is  the  raster,  or  digital  image.  However,  the  system  is 
configured  in  such  a  manner  that  other  data  types,  such  as  vector  and  tabular 
data,  may  be  used  in  analysis  as  well. 

Logical  and  mathematical  interfaces  have  been  provided  to  link  the 
various  types  of  data  files  that  can  comprise  an  IBIS  data  base.  (Figure 
A-l).  By  utilizing  these  interfaces,  information  may  be  derived  from  simple 
associations  of,  or  comparisons  between,  two  or  more  data  files  stored  in  an 
IBIS  data  base.  More  complex  procedures  including  image  plane  (polygon) 
overlay  and  cross-tabulation  can  also  be  investigated. 


A . 1  DATA  MANAGEMENT  CONSIDERATIONS 

The  raster-formatted  data  plane  is  the  primary  data  type  utilized 
in  IBIS  processing.  IBIS  data  planes  may  be  obtained  directly  in  image  form, 
such  as  Landsat  imagery,  or  they  may  be  derived  from  vector  data  compiled  by 
sources  such  as  the  U.S.  Geological  Survey,  the  U.S.  Bureau  of  the  Census,  and 
the  Defense  Mapping  Agency.  Regardless  of  data  type  and  origin,  all  data 
planes  are  incorporated  into  a  data  set  that  is  referred  to  as  the  IBIS  data 
base  (Figure  A-2).  An  IBIS  data  base  will  usually  consist  of  several  image 
planes  which  are  stacked,  or  superimposed,  upon  each  other.  When  investi¬ 
gating  a  specific  problem,  any  data  plane  may  be  included  in,  excluded  from, 
or  modified  before  any  IBIS  processing  steps. 


A. 1.1  The  Georeference  Base 

Provisions  have  been  made  to  preserve  map  accuracy  standards  and 
provide  georefereno ing  capabilities  within  IBIS  through  the  development  and 
use  of  a  Georeference  Base.  The  georeference  base  can  be  constructed  from  any 
nap  or  controlled  surface  known  to  be  of  good  planimetric  qualities.  The 
referencing  system  can  he  in  Earth-based  coordinates  (e.g,,  latitude, 
longitude),  map-projected  coordinates  (e.g.,  meters  northing  and  easting), 
image-based  coordinates  (e.g.,  line,  sample),  or  a  combination  of  those 
reference  systems.  The  georeference  base  can  be  in  the  form  of  a  digital 
image  such  as  a  scanned  topographic  map,  a  constructed  table  of  values  which 
is  stored  as  a  special  attribute  file,  or  it  can  be  in  a  combined  format. 
Various  types  of  a  Igor i t  liras  have  been  developed  to  spatially  transform  both 
vector  and  image  data  to  the  projected  coordinate  system  of  the  geore forence 
base . 


TABULAR  DATA  i  VECTOR  DATA  I  IMAGE  OATA 


Figure  A-l.  Configuration  Diagram  of  the  Image-Based  Information  System 
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.  :  i  - :  i  !; !  S  t  in  i  r .  t  <  >  •  r .  i  1 1  various  dnt  a  types  in  turn  :ii>  11-SIS 
!  I,i  ;  r  i i  r  y  dot..  strip  Inn-  is  .1  r.istcr  ft, rn.it  ,  imuce  (J.it  1 
1.  .  ltd  i  nt  t,  t  |,c  svstem.  Graphical  turns  <>1  d.-.t.i,  usual] 

i  1  ■  n  tt  rt-m  t  turn,  mist  he  I  r.instnrm-d  i  n  t  •  ■  image  spa.  t 
•  :  :  1  tiit, 1  pi  in*  .  Tubular  (i.u  ,1  .in-  nut  t  r.tiis  t  urned  in!- 


,\  .  I  .  Spatial  Rcc  t  i  f  i  ca  t  i  on 

When  building  a  nu  1  t  i  1  avc red  data  base  for  geographic  analysis, 
spa  t  ial  fi'iit  imiilv  between  all  layers  of  the  data  base  must  be  maintained.  1 
is  important  that  the  same  coordinate  position  on  any  and  all  data  planes 
(its.  r  i  be  the  sane  identical  location  in  reality.  To  ensure  this  situation, 

:  1  I  data  planes  in  an  IBIS  data  bast-  are  registered  to  a  georeference  base 
in  iv.-n  tu  haw  good  pi  an  i  me  t  r  i  c  quality  and  spatial  continuity.  Topograph  i  <• 
ps  are  exce  I  lent  planinetrie  bases,  having  been  constructed  Iron  precise 
p.,int  datum  and  calibration.  When  entering  thematic  material  as  data  planes 
tin  data  base,  they  are  geometrically  registered  to  be  in  precise 
r<-g  i  ‘.t  rat  i  0:1  si  tli  tht  geo  re  Terence  base. 


p.,t  in  1  transformation  procedures,  a  f  f  i  n .  and 
o  ensure  spatial  integri  y  of  the  data  base.  The 
a  simple-  transformation  and  can  be  used  to  compensate 
characteristics  (scale,  offset,  and  rotation).  The 
is  a  more  complex  procedure,  and  it  enables  the 
registration  anomalies  frequently  caused  by 
,  sensor  and  system  instabilities,  and  human  error, 
nations  are  frequently  processed  in  sequence.  The 
implemented  first ,  moving  all  data  into  the  same 
space  of  the  planinetrie  base.  Geometric 
onally  evoked  if  it  is  found  that  one  or  more  of  the 
act  registry  with  the  georeference  base. 


r\ 


1  lien  1  i  fed 


p  n  1  let 


Ri-ih  t  -.pi  v  o(  t.  rans  forma  t  i  011s  are  controlled  by  tiepoints  which 
th  ;  rn.it  i  011.1 1  character  i  st  i.-s  tor  registering  the  thematic  data  to 
n  ui  .  base.  7  b  re »  t  h-ponit  s  are  required  for  the  affine  trail  s- 
i .  i  it  up  to  seVt  r  1  1  hundred  tit  points  may  be-  required  to  de  f  i  lie 


W  111,  t  Ire  ii-omt-t  r  i . 


procedu re 


1 1  .  I  i  on  •;  tit  points  tor  ,11  tine  or  geometric  transformations 
it.  rativc  process.  Success  i  ve  refinements  in  t  ie point 
required  to  uchicvc  the  desired  results. 


t  r.iit'.  ton:,-,  it  ioi-s  n.  1  v  be  per )  untied  on  data  in  image  or  vector 
rvli-int.  d  i  g  i  I  i t!  ri.ip  data,  the  transformations  are  usually 
M.  (lit. 1  m  in  vi  tor  ;c, rm.it.  Vector  data  are  then  converted 
:  i  • .  d-iiu  to  reduct  (o  .putt  r  processing  costs  and  to  maintain 
ii  ignit.eni  .  1  ml  tormat  ion  of  tin-  line  segments.  Geometric 

lii..  s«  rru  nt  s  uni  other  narrow  features  in  image  space  have 
■cl  d  i  rupt  i  op.  in  <  mi  net  t  i  v  i  t  v  and  mzzing  ot  line  edges. 
r.iii'loiTil  i"iis  on  data  in  vi  ct  or  space  eliminates  this  problem. 


image  space  hut  are  linked  tu  the  image  data  base  through  a  logical 
interlace.  but  a  [.recessing  requirements  for  each  data  type  are  unique  and 
will  be  covered  individually. 


A.!.  1. 1  1  nag i  bata.  Most  image  data  sets  entered  into  the  data  base  are 

derived  iron  Lands,. t  imagery  or  other  mult  i spectral  scanner  sources.  Other 
data  are  digital i v  encoded  by  microdensitometer  or  from  aerial  photographs. 

S  i  net.  image  data  are  frequently  obtained  from  many  sources,  the  spatial 
a  i  i  g  nre  i!  t  iii  features  contained  in  those  images  are  often  inconsistent  from 
image  in  inagt  .  I  he  spatial  alignment  procedures  described  previously  can  be 
i  ir.p !  er  en  led  to  obtain  a  unified  spatial  surface.  Once  converted  to  image 
sp.ue,  tin  lilies  are  referred  to  as  data  planes  or  raster  1  ma ge  files. 

A.;.  1.1!  Vector  Data .  Vector  or  graphical  data  may  also  be  entered  into  tilt 
1 h I S  data  base.  Ve.  tor  data  may  be  created  locally  with  an  electronic 
■  ordi  nat  i  digitizer,  or  they  nay  lie  obtained  from  data  tape.  The  Bureau  of 
eiv-us  l' r  ha  ii  Atl.es  mci  dual  i  ndepeiid.-ni  image  encoded  (DIME)  files  are 
examples  data  obtained  mi  computer  tapes.  Regardless  of  data  origin, 
vet  i..r  cat  i  art  transformed  into  image  space  prior  to  inclusion  in  the  IBIS 
data  have.  When  vector  data  are  in  (artesian  format,  they  are  referred  to  as 
y>  ctor-gr .  i|  hies  tiles,  ('nee  convert  ed  to  image  format,  they  are  referred  to 
. i s  r a stcr -graphic s  files. 

As  with  image  data,  vector  files  must  he  in  registry  with  the 
! an i net r ic  data  base .  Provisions  have  been  made  within  IBIS  to  achieve  the 
proper  spatial  alignment.  (These  corrections  are  made  before  the  data  are 
! ransl orned  into  image  space. )  The  deformation  from  the  original  surface  to 
tin  genre fe rence  base  is  octroi  led  by  the  selection  of  tiopoints  linking 
geographic. 1 1  features  t  hot  are  identifiable  on  both  the  vector  data  file  and 
i  i;c  planiiret  r;c  data  base.  When  three-dimensional  or  z-va  lue  data  (x,  v,  z) 
are  processed,  the  (.artesian  reference  components  of  the  data  (x,  y)  are 
! runs  turned  into  image  space  coordinate  values,  while  the  z- value  remains 
inn  hanged  . 


A .  1  .  i.  '  i_.j_bul.j-  DaJ  a .  Tabular  data  nav  he  entered  into  IBIS  via  parameter 
■flings  or  digital  tape.  These  data  are  stored  in  a  tabular  file  that  is 
i inkid  to  the  data  base  through  a  logical  interface.  These  files  are  used  to 
store  tlur.uiii  material  such  as  population  counts,  area  1  measurements,  or 
;  laic  names.  These  tabular  files  arc  referred  to  as  attribute  files. 

A  .  1  .  A  Tin.  Raster-Region  F  i  I  *  • 

One  of  tin’  more  important  types  of  victor  data  files  entered  into 
an  IBIS  data  base  are  the  ras t e r-reg i on  tiles.  Raster-region  files  are  used 
t->  represent  feature  space  exhibiting  distinct  regional  morphology  such  as 
political  administrative  d i strict*,  land  use  zones,  topographic  regions,  or 
other  thematic  leatures.  in  many  applications,  the  region  file  has  been 
constructed  l rom  census  t rat  t  data  obt  lined  from  the  Urban  Atlas  files  of  the 


i'.S.  Bureau  of  the  Census.  However,  raster  region  inage  planes  can  be  derived 
iron  a  variety  of  cartographic  source  materials  or  from  purely  artificial 
networks  such  as  a  grid. 
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thin  the  context  of  .t  raster  region  file,  a  region  is  defined  as 
contiguous  feature  hounded  on  all  sides  by  line  segments  and, 
he  edge  of  image  space.  Regions  are  identified  through  the 
a  uniqut  numerical  lable  (pixel  value  to  each  individual  region 
The  labeling,  process  is  termed  painting,  and  enables  the 
n  of  up  to  id, 767  unique  geographic  regions  from  any  raster 
e  plane.  Alter  region  identification  process,  the  raster-region 
s»  d  in  several  higher-order  IBIS  procedures.  For  example,  image 
ot  a  raster-region  file  and  some  other  image  data  plane  can  be 
lternateli,  t  hi-  grav  values  ot  each  polygon  in  the  georeference 
odilied  to  produce  a  map  depicting  the  resulLs  of  a  modeling 
i 1 1 1  data  stored  in  an  interface  file. 


Several  raster-region  image  planes  may  he  included  in  an  IBIS  data 
last.  For  example,  a  data  base  may  contain  both  a  census  tract  raster-region 
tile  and  a  congressional  district  region  file.  The  maximum  number  of  regions 
that  can  be  included  in  one  georeference  plane  is  virtually  unlimited. 


A .  1  .  r>  The  Data  Interface  and  Tabular  Files 

All  tabular  tiles  ( interface  files)  are  linked  to  at  least  one 
raster-region  tile  included  in  an  IBIS  data  base.  The  specific  link  is 
-liit  ninth  hv  storing  the  numerical  value  (gray  tom)  representing  each  region 
I  the  geo  reference  plane  with  tabu  1  nr  data  describing  attributes  of  that 
in  ,•  i  t.:t  (  s.  e  Figure  A-  T)  .  Attribute  data  mav  be  statistical  in  origin,  an 
1  ih  u !  i t  i  i  a  t  i on  code,  or  tin-  result  of  an  image  plane  comparison  operation  such 
i  m.o-e  pi. me  over  ln\  -a'  c  n-ss- 1  a  bu  1  a  t  i-dn  . 


I’l'LA  1 1  N(.  DATA  AND  ol'TITT  ITKiDI’eTS 


it  IBIS,  or  any  ■  -  t  her  i  n  t  nrnat  ;<m>  system,  were  only  a  device  to 
■  ■  '  •  lore  roil:  i  i  data,  L  In-  utility  ot  the  system  would  be  quite 

i  user  s  s!  an  in  torn  it  ion  system  require  far  more  powerful 

•••  • .  Si  vora  I  mot  hods  (or  d  1 1 .  i  out  put  ,  both  pictorial  and  tabular,  are 

!.  tin.  res.  if.  hi  r  n,r.  want  to  undertake  complex  modeling 

•  t  i  •  w  i  I  h  I  In  data  Mies  s  t  ■ .  red  in  tin  intorr.nt  ion  system 

I  n  i  tnrr,  I’  ion  i  (in  la  -  - ;  lor  data  output  and  data  manipulation  have  been 
a  a  pari  ot  tin  imag.i  Based  inlnmat  ion  System.  Saps  may  be  generated 
■  !'ii  1  if  >a  iv  1 1  |  ■-  can  be  obtained. 


■ala  Ian  i  pn  1  a  t  i  i  hi  Procedures 


Data  stored  in  either  tin-  data  base  or  an  interlace  tile  can  be 
ditiid  "f  manipuiatid  with  IBIS  soils. its-.  New  data  planes  and  interface 
.  lev  are  e.isily  generated.  l  our  liasii  data  manipulation  procedures  are 
irrenl  I  v  av.i  i  I  a  b  I  e  . 


i  >- 1 1  •  i  .  :.iii  i  |ui  i  .i  L  i  <  in  lit- 1  ween  I  mage  Planes.  ..ew  data  planc-s  art 

r!k  r.ilu!  us  a  Mu  lit  in  i)  of  two  or  non-  image  data  planes.  Chief lv,  Llie 
't'oci'diin-s  i  r.p  1  iron  led  to  di-rivi-  such  data  plants  a  ft-  VICAR  rout  inis,  allhougl 
.■in  [RIM  rout  iues  art  also  used.  Simple  t  rails  t  o  rna  t  i  oils  such  as  image 
aidition,  su(’t  r.ift  i  on,  multiplication,  and  division  art  easily  obtained, 
ample:-:  luin  t  ions  arc  hand  led  nearly  as  t-asi  I  v,  and  prec  i  sc-  na  L  lit-ma  t  i  ca  1 
omul  as  ra  v  be  spec  i  t  i  cd .  Inapt-  enhnneonen  t  routines  are  available,  as  are 
-ever, 1 1  data  r  lassi  i  icat  ion  and  st  r.it  i  I  Seal  ion  routines. 


Data  .‘lani  pu  1  a  t  i  on  V.'  i  thin  the  Inter  tact-  lilt-.  Most  functions 
in  the  inapt  dona i n  are  also  available  for  analysis  of  tabular 
•sit  1 1  ant  from  such  operations,  new  tabular  data  entries  are  pent- rated . 
-.atlier.at  i<  a  1  tunctions  nav  he  used  to  derive  higher-order  properties 
.  I  on  d  in  an  interlace  file. 


Da  t  a  Manipulut  i  or.  ot  Image  Data  into  Tabular  Data.  by  implement  i  ng 
hiS  r ‘  i. tines,  data  original!'/  stored  in  inapt-  forn.it  nay  be 
d  a  mi!  -. --pied  into  a  tabular  lilt.  The  majority  of  these  routines  art 
Mu.  t  ions,  an  example  <.l  wli  i  •  h  is  inap.t-  plane  over  lav. 


.  a  a  Mai:  i  pu  1 .  i  C  i  on  '.I  Tabular  Data  into  Data  Dianes  .  The 
ion  "i  tabui  i  r  data  in  image  M-rn  is  primarily  used  as  an  output 
a  implement  at  ion  ->i  a  map  pet'' -rat  in;;  routine,  any  raster — region 
:  a  :  i  1  iic!  as  a  t  une  t  i  on  o  i  an  interlace  lilt.  .Modeling  of  data  is 
ir  i  !  a  r  1  y  ,  and  |i|erits  o  i  the  data  base  are  simple  composed.  Data 
i's  eil  in  this  manner  can  be  entered  into  the  i  15 1 S  data  base  for 


1 1  a  I  .  i  '  ill  t  pil  t  lentil  ft  S 

Tvs  output  lorn, its  are  available  to  the  system  user:  (1)  naps  and 
tabular  reports.  Maps  art  produced  directly  from  any  inapt-  data  plane  or 
a:,-!  r>>tl  i  I  i  >  at  ioa  ot  i-torel  erence  planes.  Tabular  reports  are  made 
i  •  i  r-  i  >  thr-upl.  the  operation  of  a  report  generator. 


■  is  iw  1  edi-i  nl  in. ire  processing,  an  anal  vs  t  can  learn  to 
.-tern.  A  in  scan  her  can  utilize  the  system  to  store  Severn  i 
:  t  ihular  data.  With  all  ot  t  lie  information  at  the  data 
inv  i  or.pl  ex  moth  1  i  nr.  problens  nav  be  solved  relalivi  Iv 
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26  URH 
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29  UUT 
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3 1  WO 

32  WS 

33  WWP 
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Numerical  Identification  Codes  Assigned  to  Geographic  Regions 
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1  b  S  7 

15.49 

0.02421 

1  j2 

fa  >3R 

183 

1.63 

0.0  026  fa 

1  j3 

yvWP 

270 

2.46 

0.00387 

134 

A  VP 

143  7 

13.20 

0.02062 

1-0 

A  VV 

9  19 

8 . 4  j> 

0.01317 

1-6 

jc  S 

419  1 

38 . 48 

0.06013 

13  7 

K 

3138 

28.82 

3.04502 

1  3  fa 

A  V  P 

69  1 

6.35 

0.00991 

134 

AGP 

2  1  fa-  7 

20.  Ob 

0 . 0  3  1  3  fa 

IbO 

ACC 

7  185 

65.98 

0. 10309 

141 

ACC 

109 

0.92 

0.00143 

142 

URS 

3  3  7 

3.09 

0.00484 

14  3 

A  A 

80b 

7.40 

0.01156 

14  4 

6  SR 

473 

4.  34 

0.00679 

145 

UPH 

283 

^.bO 

0 . 0040t 

14c 

A  VV 

2  7  5  3  5 

252.8b 

0.39507 

14  7 

UUS 

1537 

14.11 

0.02205 

143 

A  V  = 

930 

8.54 

0.01334 

1  4  9 

UP  s 

239b 

2  2.00 

0.03438 

LfaC 

UI  s 

1625 

14.92 

0.02332 

15  1 

wC* 

3269 

30.02 

0.04690 

Ij  a 

A  VP 

459 

4.21 

0.00659 

153 

ACC 

3327 

30.  55 

0.C4774 

134 

A  = 

263  1 

24.62 

0.03847 

155 

A  V  c 

276 

2.53 

0.00396 

136 

A  VP 

3931 

36.10 

0.05640 

1  3  7 

A  C  P 

21  32 

19.58 

0.03059 

138 

A  VV 

1853 

17.02 

0.02659 

139 

AGP 

555 

5.  10 

0.0079O 

160 

UP  S 

6963 

63.94 

0.09990 

i  t  1 

U*S 

693 

6  •  36 

0.00994 

1  0  l 

up  s 

1242 

11.40 

0.01782 

163 

A  VV 

761 

6.94 

0.0  1092 

1  6  4 

AVC 

254 

2.33 

0.00364 

I  6  ^ 

A  VP 

480 

4.41 

0.00689 

166 

AC  P 

852 

7.82 

0.01222 

16  7 

W  WP 

172 

1.58 

0.00247 

168 

P  0 

135 

1.24 

0.00194 

B-l  1 


Him  1  ds burn  Quad ran^ ] o  Land  Use  Data  Plane  (5  of 


dr  i L  1'  Sr. 

U"  O  »V 

UADPAMGLr:  Md  CJAPJfp  SECTION 

V  E  P  !  Xl 

L  SCP 

LE:  1:240,000 

1  D  I X  E  l 

=  400  S' 

:  r  : 

5  TPST  r  A T  A  RASE 

F  OR 

JS  A^-’Y 

•  :N  G 

ir;s"P  TC!Pr;Gc  t°H! 

C  LA  60  PA  T 

TRIES 

SUMMARY  REPORT 

AND  USE  DATA  PLANE 

P  C  L  Y  G 

t'N  - 

AREA 

L  CCV6RAG 

£ 

L 

IfcFL 

PI  Xfc  LS 

ACRES  S 

0  MILES 

16  <-3 

2  VP 

243 

2.23 

0.00349 

1  70 

WYv° 

377 

3 . 46 

0.00541 

1  7  1 

P 

164 

1.51 

0.00235 

1  72 

bUS 

9  1 

0.84 

0.00131 

1  7  a 

t.  r  r 

909 

3.35 

0 .0  1304 

1  7  4 

■ICC 

1733 

15.91 

0.02487 

1  7  6 

W  vjP 

321 

2.95 

0.00461 

176 

7  CP 

1496 

13.74 

0.02146 

1  7  7 

3.  V- 

5220 

47.93 

0.07490 

1  7a 

JCC 

1027 

9.4  3 

0.01474 

1  79 

s 

54 

0.50 

0 .0007  7 

IdO 

ACC 

2953 

27.12 

0.04237 

ldl 

T 

3055 

28.05 

0 . 0  4  a  8  3 

182 

/-  V- 

46  30 

42. 52 

0.0664a 

183 

7  VV 

6  5  59 

60.23 

0.0941 1 

184 

7  VV 

732 

6.72 

0.01050 

165 

UP  s 

265 

2.43 

0.00380 

186 

A  VP 

1371 

12.59 

0.0  1967 

18  7 

ACC 

1308 

12.01 

0.01877 

186 

A  VV 

4  1  c 

3.85 

0.00601 

18  7 

6  pp 

2  29  5 

21.07 

0.03293 

19  0 

A  VV 

1967 

18.06 

0 . 0  c.8 2 2 

191 

A  C  P 

2974 

27.31 

0.04267 

14c 

A  VF 

855 

7.85 

0.01227 

14  3 

A  VV 

1977 

18.15 

0.02837 

1  54 

ACC 

6018 

55.26 

0 .06o35 

196 

UP  S 

446 

4.11 

0 . 0  0o4  3 

1  9  6 

A  VF 

6268 

57.  56 

0.08993 

1  4  7 

ACC 

4  19  3 

38.50 

0 . 0  60  1  6 

1  4  8 

4-  S 

114  7 

10.5  3 

0 .0  1646 

195 

.J=  s 

1208 

11.09 

1.01733 

2  C  0 

ACC 

1357 

12.46 

0.01947 

20  1 

UP  s 

3186 

29.2b 

0.04571 

202 

A  VV 

1468 

13.48 

0.02106 

2  0a 

A  V  r 

6  18 

5.67 

0.  COB  8 7 

204 

A  VV 

39 

0.36 

0.  COO  56 

205 

AC  P 

899b 

82.61 

0.1  2907 

206 

UPS 

520  7 

4  7.81 

0.07471 

20  7 

ATP 

4135 

37.97 

3.05933 

208 

A  VV 

509 

4.67 

0.00730 

209 

A  VV 

1000 

9. 18 

0.01435 

210 

L  P 

82  7 

7.59 

0.01187 

Table  B-4.  Healdsburg  Quadrangle  Land  Use  Data  Plane  (6  of  6) 


HFALDSBUPG  QUADRANGLE:  NW  QUARTER  SECTION 
FFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SQ  FT 

IBIS  TE  ST  DATA  BASE  FOR 
US  ARMY,  ENGINEER  TOPOGRAPHIC  LABORATORIES 

SUMMARY  REPORT 
LAND  USE  DATA  PLANE 


-  POLYGON  -  --  AREAL  COVERAGE 


NUMBER 

LABEL 

PIXELS 

ACRES 

SQ  MILES 

21 1 

A  VV 

32o3 

29.96 

3.04682 

212 

A  VV 

230 

2.11 

3.00330 

213 

A  CR 

1955 

17.95 

0.02805 

214 

U!  S 

472 

4.33 

0.00677 

21  D 

ACC 

1143 

10.  50 

0.0 1640 

216 

BEQ 

1441 

13.23 

3.02068 

21  7 

AP 

1256 

11. 53 

0.01802 

218 

w/0 

798 

7.33 

3.01145 

219 

AGP 

782 

7.  18 

0.01122 

22  0 

BT 

671 

6 . 16 

3.00963 

221 

A  VV 

888 

8,15 

0.01274 

222 

A  VF 

6782 

62.28 

3.09731 

223 

A  VV 

2025 

18.  59 

0.02905 

224 

WWP 

54 

0.50 

0.00077 

22  5 

A  VV 

4  54 

4.17 

3.00651 

22  6 

UF.S 

1501 

13.78 

3.02154 

22  7 

A  VV 

278 

2.55 

0.00399 

22  d 

URS 

256 

2.35 

0.00367 

229 

A  VV 

1310 

12.03 

0.01880 

Table  B-5.  Healdsburg  Quadrangle  Contour  Data  Plane  (1  of  2) 


HE  ALC  $  E>URG  QUA  OR  ANGLE  :  NiW  QUARTER  S  ECT  I  ON 
ELECTIVE  PIXEL  SCALE:  1:240. COO  1  PIXEL  =  400  SO  FT 

IBIS  Tf  ST  CATA  BASE  FOR 
US  ARMY.  ENGINEER  TOPOGRAPHIC  LABORATORIES 

SUMMARY  REPORT 
CONTOUR  DATA  PLANE 


-  POLYGON  - 

AR 

EAL  COVERAGE 

N  JMBf  F 

LABEL 

PI XFLS 

ACRES 

SO  MILES 

1 

l  50 

101144 

92o.77 

1.43120 

2 

2  50 

2  1204 

194. 71 

0.30423 

j 

350 

64 

0.  59 

0.1CO92 

4 

350 

14  ICO 

129.48 

0.20231 

5 

50 

3  6  L  5  4  9 

3320.43 

5.16311 

6 

150 

19 

0.17 

0.00027 

7 

15  0 

212938 

1955.33 

3.0  551b 

8 

?  BO 

77971 

715.93 

1  .  1  1872 

4 

350 

8 

0.07 

0.00011 

10 

350 

124 

1.14 

0.00178 

1  1 

1  5  n 

37  76 

53.06 

0.0e290 

1  2 

150 

271 

2.44 

0.00369 

1j 

350 

3837S 

354.25 

0 . 5  5  5  5/i 

1  4 

3  5  0 

5  0 

U  .  “to 

0.00072 

IS 

450 

7  4 

0.68 

0.00106 

lb 

450 

1  043  1 

95.  78 

0.14966 

1  7 

450 

2C  2  7  fa 

268.83 

) • 4  2U0  5 

1  8 

5  50 

4944 

45. 40 

0.07094 

l  V 

o  5  0 

4325 

39.72 

0.06205 

dO 

5  5  6 

28352 

264 . c4 

1.41397 

21 

7  50 

2845 

2o  .  50 

0.04154 

22 

5  5C 

7  0 

0  •  54 

0.00100 

2  j 

850 

1864 

17.12 

0.02674 

24 

5  50 

10  3 

0.9  5 

0.00148 

2  5 

o  30 

287  16 

263.69 

0.412C2 

2b 

45  0 

54  1 

fc  .  3  5 

O.G0991 

2  7 

7  50 

205  77 

188 .95 

).d9524 

2  8 

750 

4  1 

0 . 84 

0.00131 

24 

250 

17 

0.  16 

0.00024 

jO 

250 

356 

j.  2  7 

0.00311 

J  1 

R  5  0 

1277 

11.73 

0.01832 

32 

8  50 

8  263 

75.92 

0. 1 1 8b3 

i  3 

450 

209 

1.92 

O.OOuCO 

i 

o  5  0 

342 

3 .  oO 

J. 00562 

">  fc. 

450 

20  7b 

14.06 

0 .02979 

3  o 

1  05  0 

375 

3.44 

0 .005  3o 

5  7 

3  5  0 

2  0 

0.18 

0.00029 

3  o 

1  5  0 

4o 

0.4  2 

0.00066 

5  4 

150 

12 

0.11 

0.00017 

4  0 

150 

71 

C  .  6  5 

0.00102 

41 

5  50 

5  6 

0.51 

0 .C  0079 

4  2 

1  50 

21 

0. 19 

0.00030 

Table  B-5.  Healdsburg  Quadrangle  Contour  Data  Plane  (2  of  2) 


HEALDSeUFG  QUA OP  ANGLE :  Nw  QUARTER  SECTION 
FFEC^IVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SQ  FT 

i e :  s  test  data  ba$f  fop 

US  A  E  M  Y «  ENGINEER  TCPCGRAPHIC  LABCRATQP I ES 

SUMMARY  REPORT 
CONTOUR  DATA  PLANE 


POLYGON  -  —  AREAL  COVERAGE 


NUMBE  R 

LABE  L 

PIXELS 

ACRES 

SQ  MILES 

43 

650 

28 

0.26 

0.00040 

44 

150 

21 

0.  19 

0.00030 

45 

950 

2693 

24.73 

0.03864 

4  6 

1  50 

397 

3.65 

0.00570 

47 

150 

35 

0.32 

0.00050 

4  8 

1  50 

53 

0.49 

0.00076 

49 

150 

231 

2.12 

0.00331 

50 

150 

48 

0.44 

0.00069 

5  1 

250 

1166 

10.71 

0.01673 

52 

7  50 

9 

0.08 

0.00013 

53 

550 

169 

1.55 

0.00242 

54 

250 

675 

6.20 

0.00968 

55 

550 

28 

0.26 

0.00040 

5c 

4  50 

13 

0.  12 

0.00019 

5  7 

450 

428 

3.93 

0.00614 

58 

150 

63 

0.58 

0.00090 

59 

3  50 

1593 

14.63 

0.02286 

o  0 

150 

225 

2.07 

0.00323 

61 

450 

5  66 

5.22 

0.00815 

6c 

5  50 

33 

0.30 

0.00047 

63 

550 

12 

0.  11 

0.00017 

64 

150 

15 

0.  14 

0.00022 

65 

350 

94 

0.86 

0.00135 

6  C 

I  50 

1458 

13.39 

0.02092 

6  7 

250 

78 

0.72 

0.001 12 

68 

250 

24 

0.22 

0.00034 

69 

2  50 

124 

1.14 

0.00178 

70 

2  50 

12 

0.11 

0.00017 

71 

250 

15 

0.  14 

0.00022 

72 

2  50 

35 

0.32 

0.000  50 

73 

1  50 

14784 

135.76 

0.21212 

74 

150 

567 

5.21 

0.00814 

75 

250 

1999 

18.36 

0.02868 

7c 

250 

38 

0.35 

0.00055 

77 

250 

3  17 

2.91 

0.00455 

i# 


Jk 


M 
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Table  B-6.  Healdsburg  Quadrangle  Floodplain  Data  Plane 


H-AL0S5UFG  OUA  OF  ANGL  E  :  NW  QUART  Ec  SCCTILM 
;FFECTIVE  PIXEL  SCAL-:  1:240*000  1  PIXEL  =  400  SO  FT 

IBIS  'E  ST  C ATi  BASE  FOR 
JS  AMY,  ENGINCER  TCPCGPAPHIC  L  A  BC  S  A  "  IF  I  ES 

SUMMARY  Rff^pt 
floodplain  DAtA  PLANE 


polygon  - 

AP 

eal  cove 

FAGE 

NUMBER  LABEL 

PIXELS 

ACRE  S 

SO  miles 

1  A  BC  V 

286819 

2633.75 

4.11518 

2  B  =  L  C 

164201 

1691.45 

2 .64264 

3  A  BO  V 

20 

0.18 

0.00029 

4  A  B  _  V 

5  3fc  9  oO 

4930. 52 

7. 70410 

Table  B-7.  Healdsburg  Quadrangle  Land  Use  Revision  Data  Plane 


HEALDSBURG  uU A  DR  ANGLE:  NW 
F  c  E  c  T I VE  PIXEL  SCALE:  1:240.000 


QUARTER  SECTION 

1  PIXFL  =  400  SO  FT 


IBIS  ~E  ST  DATA  BASE  FOR 
US  ARMY,  ENGINEER  '‘OPO  GRAPHIC  LA6CRAT0P IES 


SUMMARY  PFDDPT 

LAND  USE  REVISION  OATA  PLANE 


NUMdE P 


GON  - 

AD 

EAL  cover 

AGE 

LABE  L 

PI XELS 

ACRES 

Sw  MILES 

975334 

8955. 50 

13.99371 

UI  S 

4390 

40.31 

0.06299 

ACC 

5606 

51.46 

0.08043 

A  VV 

6200 

56.93 

0.0889b 

UR  S 

16470 

151.24 

0 . 2  d6  3 1 

2/2 


AD-A144  (99 


UNCLASSIFIED 


IHAGE-BASED  APPROACH  TO  NAPPING  CHARTING  AND  QEOOESV 
<U»  JET  PROPULSION  LAG  PASADENA  CA  S  Z  FRIEDRAN  FEB  82 
JPL-D-1689  ETL-8366 

F/G  8/2  NL 


Table  B-8 


Healdsburg  Quadrangle  Summary  of  Georeference  Base  (1  of  18) 


HEALDSBURG  QUADRANGLE :  NW  QUARTER  SECTION 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SO  FT 

IBIS  TE  ST  DATA  BASE  FOR 
US  ARMY,  ENGINEER  TOPOGRAPHIC  LABORATORIES 


SUMMARY  OF  GEOREFERENCE  BASE 


-  DATA  PLANE  ATTRIBUTES  -  —  APEAL  COVERAGE 


GEORE F 
REGION 
CODE 

LAND 

USE 

MEAN 

ELEV 

FLOOD  L  USE 
PLAIN  CHANGE 

PIXELS 

ACP  ES 

SQ  MILES 

l 

UI  S 

150 

ABOV 

109 

1.00 

0.00156 

2 

UCR 

150 

ABOV 

2  09 

1 .92 

0. 00300 

3 

URS 

150 

ABOV 

5203D 

477.78 

0.  74652 

4 

BT 

150 

ABOV 

700 

6.43 

0.01004 

5 

UDV 

150 

ABOV 

385 

3.54 

0.00552 

O 

UOV 

250 

ABOV 

318 

2.92 

0.00456 

7 

URS 

250 

ABOV 

19199 

176.30 

0.27547 

b 

URS 

350 

ABOV 

64 

0.59 

0.00092 

9 

URS 

350 

ABOV 

1369D 

125.71 

0.  19642 

10 

URS 

150 

BELO 

2154 

19.78 

0.03091 

1  1 

QS 

50 

BELC 

19591 

179.90 

0.28109 

12 

c0 

50 

BELO 

1601 

14.70 

0.02297 

i  3 

C  Q 

150 

A  BC  V 

8 

0.07 

0.00011 

14 

c  D 

150 

ABP  V 

11 

0.10 

0.00016 

1  5 

FO 

150 

ABOV 

1311 

12.04 

0.01881 

16 

=  0 

250 

ABOV 

35 

0.32 

0.00050 

1  7 

a 

250 

ABOV 

1992 

18.29 

0.02858 

lb 

AVV 

250 

ABOV 

401 

3.68 

0.00575 

19 

AVV 

350 

ABOV 

8 

0.07 

0.00011 

A  VV 

350 

ABOV 

124 

1.14 

0.00178 

2  1 

R 

250 

ABOV 

39 

0.36 

0.00056 

22 

A  VF 

2  50 

ABOV 

476 

4.37 

0.00683 

A  VF 

150 

ABOV 

3973 

36  .48 

0.05700 

2  *♦ 

w  S 

150 

ABOV 

443 

4.07 

0.00636 

25 

A  VF 

150 

ABOV 

1302 

11.96 

D. 01868 

26 

JR  S 

50 

BELO 

13 

0.12 

0.00019 

7 

-0 

50 

ABOV 

12 

0.11 

0.00017 

28 

jr  n 

150 

BELC 

2  71 

2.49 

0.00389 

350 

ABOV 

1203 

11.05 

0.01726 

^0 

A  V" 

350 

ABOV 

73 

0.67 

0.00105 

3  1 

P 

150 

ABOV 

6  1b 

5.66 

0.00884 

j2 

AVV 

350 

ABOV 

366 

3.36 

0.00525 

3  3 

UCC 

150 

A  B  C  V 

2667 

24.49 

0.03827 

34 

UCB 

150 

ABOV 

799 

7.34 

0. 01 146 

3  5 

URS 

150 

ABOV 

13805 

126.77 

0. 19807 

^  6 

c  n 

50 

ABOV 

112 

1  .03 

O.COlfcl 

2  7 

AVV 

250 

ABOV 

71 

0.65 

0  .  CO  1 0  2 

j  b 

R 

25  0 

ABOV 

463 

4.30 

0.00671 

39 

JR  S 

150 

ABOV 

113 

1.04 

n. 00162 

40 

JR  S 

150 

ABOV 

1130 

10 .84 

0.01693 

-.1 

AVV 

250 

AbCV 

53 

0.49 

0.00076 

4  c 

»"  G 

50 

BELO 

38 

0.35 

0.00055 

4  b 

URS 

50 

BELO 

46  4 

4.26 

0.00666 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (2  of  18) 


HEALOSBUGJ  QUADRANGLE:  NW  QUARTER  SECTICN 
EFFECTIVE  F I XcL  SCALE:  1:240,000  1  PIXEL  =  400  SO  FT 

I P I  S  TE  ST  DATA  BASE  FOR 
US  A  - M Y  »  ENGINEER  TOPOGRAPHIC  L A BC° AT  OF  I ES 

SUMMARY  OF  GECPE  c£ BENCE  BASE 


-  -*  -  - 

-  DATA 

PLANE 

ATTRIBUTES  - 

AREAL  COVERAGE 

giIi, 

land 

MF  AN 

flood  l  use 

c '  j  j  t 

JSE 

?LE  V 

PLAIN  CHANGE 

PIXELS 

ACR  ES 

SO  MILES 

4  4 

A  VV 

150 

A  BC  V 

1  o2 

1.49 

0.00232 

4  3 

A  VF 

250 

ABO  V 

3  13 

2.87 

0.00449 

4o 

'JR  S 

50 

BE  LG 

85 

0.7  8 

0.00122 

A  7 

UP  s 

50 

AB  JV 

84 

0.77 

0.00121 

4  O 

*\ 

150 

A  BOV 

182  7 

io.78 

0.02621 

4  *v 

UPS 

J  5  0 

ABC  V 

50 

0.46 

0.00072 

3C 

J'V 

150 

AB  j  V 

752 

6.91 

0.01079 

o  1 

jcv 

2  50 

A  BOV 

78 

0.72 

0.00112 

3  2 

r  C 

150 

A  30  V 

9 

0.08 

0.00013 

3  3 

c  s 

230 

ABC  V 

453 

4.21 

0.00657 

3  4 

-  n 

150 

ABOV 

3 

0.07 

0.00011 

3  5 

'JR  S 

45  0 

A  90  V 

74 

0.68 

0.00106 

3  e 

UP  s 

43  0 

A  EC  V 

6270 

57.58 

0.08996 

3  7 

J-s  5 

50 

EELO 

11 

0.10 

0.00016 

o 

A  Vc 

250 

ABC  V 

5  5d 

5.11 

0.00798 

?  4 

A  Vr 

150 

AfcOV 

7  1  ) 

6.60 

0.01032 

oO 

JP  S 

50 

ABGV 

29 

0.27 

0.00042 

0  1 

c  p. 

3  30 

ABOV 

643 

5.95 

0.00930 

o2 

JCV 

250 

A  BC  V 

9 

0.08 

0.00013 

0  3 

JR  S 

FO 

BE  L  C 

B 

0.07 

0.00011 

G  4 

JR  S 

J  5  0 

ABC  V 

204 

1.87 

0.G0293 

^5 

A  V  F 

250 

AB  JV 

763 

7.05 

0.01 102 

t  o 

JP  s 

50 

BELC 

299 

2.75 

0.0U429 

6  7 

J  *  $ 

50 

BE  LG 

57 

0.52 

0.00082 

w 

UPS 

50 

ABOV 

115 

1.06 

0.00165 

OS/ 

* 

450 

ABGV 

11 

0.10 

0.00016 

7  0 

150 

AoC'V 

13 

0.17 

0.00026 

7  1 

t-  j 

250 

ABOV 

297 

2.73 

0.00426 

72 

p  j 

4  5  0 

ABGV 

3623 

33.29 

0.05201 

7  3 

J  4  S 

45  0 

ABC  V 

26 

0.24 

0.00037 

7 

JaS 

430 

AEn  V 

21 

0.19 

0.00030 

7  3 

j;r 

150 

ABGV 

317 

2.91 

0.00455 

ft 

p  i 

45  0 

ABGV 

2463 

22.64 

0.03538 

7  7 

=  : 

350 

ABGV 

76 

0.70 

0.00109 

7  o 

JPS 

45  0 

ABGV 

3  4 

0  .31 

0.00049 

74 

p  J 

350 

ABGV 

1491 

13.69 

0.02139 

HO 

JP  s 

1  3  C 

ABC  V 

1  50 

1  .38 

0.00215 

•J  1 

-  3 

350 

A  BC  V 

10 

0. 09 

0.00014 

o  <_! 

JR  S 

4  5  0 

Aeov 

5  l 

0.47 

0.00073 

*>  J 

c  0 

5  5  0 

ABGV 

3553 

32.64 

0. 05101 

^  4 

r  J 

3  3  0 

A  3  C  V 

11 

0.10 

0.00016 

j 

A  VF 

350 

ABGV 

1  6o 

1.52 

0.00238 

o  6 

-  n 

350 

ABE  V 

1210 

11.11 

0 .0173o 

IJ- 1 8 


Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (3  of  18) 


HEAL0S6URG  QUADRANGLE:  Nw  QUARTER  SECTION 
:FFECTIVE  PIXEL  SCALE:  1:240,000  1  PIXEL  =  *00  SO  FT 

I  8 !  S  TE  ST  CATA  BASE  FCR 
IJS  AFMY.  ENGINEER  TGPCGrtAPHIC  LA  aOPATDF  I ES 


SUMMARY  CF  GEOPEFEPENCE  BASE 


-  DATA  PLANc  ATTRIBUTES  - 


AREAL  COVERAGE 


FLCGO 

L  USE 

PLA  I  N 

CHANGE 

PIXELS 

ACRES 

SO  miles 

VF 

350 

G 

650 

3G 

150 

250 

550 

RS 

550 

n 

750 

RS 

5^0 

o  5 

450 

j 

150 

j 

350 

R  S 

450 

0 

250 

RS 

450 

RS 

650 

3 

850 

10 
52 
39 
1431 
334 
3323 
49  29 
1333 
3D  3 1 
1389 
2833 
7D 
56 


0.09 
0.48 
0.36 
13.14 
3.07 
3^.40 
45.26 
12.29 
27.o3 
12.75 
c6  .01 
0.64 
0.51 
0.41 
0.14 
0.13 

5.46 
0.17 

7.32 

17.12 
0.57 
0.23 
0.95 
1.11 
2.06 
0.75 
2.77 
6.35 
0.57 
0.32 

13.09 
.  8  7 
5.08 
1.40 

3.46 
1.14 

14.13 
0.2  7 
7.13 
0.50 

3.32 
4.75 


0.00014 
0.00075 
0.00056 
0.02053 
0.00479 
0.05062 
0.07072 
0.01920 
D. 04349 
0.01993 
0.04C65 
0.00100 
0.C0080 
0.00065 
0.00022 
0.00020 
0.00854 
0.00026 
0.01144 
0.02674 
0.00089 
3.00036 
0.00148 
0.00174 
0.00321 
0.00118 
0.00433 
0.00991 
0.00089 
0.00050 
0.02045 
0.00604 
0.00793 
0.00220 
0.00541 
0.00178 
0.02208 
0.00042 
0.01113 
0.00077 
3.00519 
0.00742 
0.00092 


Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (4  of  18) 


H*  ALDSdURG  uUACR  ANGLE  :  NW  wU  A  RT  £  F  SECTION 
iFFFCTIVE  FIX-L  SCAL=:  1:240.000  1  PIXFL  ^  400  SQ  FT 

IbIS  T£  ST  DATA  RASE  c  JR 
US  AFN-.Y.  ENGINEER  TCPGGRApHIC  L  A “GR A  T  9P  I  ES 


i  = 

•  I  SIGN 
C  'n- 


land 

JS? 


SUMMARY  of  gfcf EcEr fnce  base 


PLANE  AtTPIBUTFS  - 

ME  AN  -LOCO  L  USE 
FLEV  RL A  I N  CHANGE 


iPEAL  COVERAGE 


LS 

ACRES 

SO  miles 

14 

0.13 

O.OOOcO 

132 

1.21 

0.00189 

732 

15.90 

0.02465 

121 

1.11 

0.00174 

) 

0.08 

0.00013 

107 

46.9  0 

0.07328 

302 

2.77 

0.00433 

425 

3.90 

0.0C610 

91 

0.84 

0.00131 

193 

1  .74 

0.00273 

33 

0.81 

0.00126 

247 

11.45 

0.01789 

99b 

9.15 

0.01429 

44 

0.40 

0.00063 

262 

2.41 

0.00376 

17 

0.16 

0.00024 

437 

4.47 

0.00699 

063 

9.76 

0.01525 

3  2  7 

3.02 

0.00472 

61 

0.56 

0.00088 

5  ) 

C  .54 

0.00085 

27 

0.25 

9.00039 

2  1 

b 

1.98 

0.00310 

0  99 

10.09 

0.01577 

27 

0.25 

9.00039 

467 

4.29 

0. 00670 

‘♦d 

0.44 

0.00069 

9 

0  .08 

0.00013 

14  5 

4 

31.72 

0.04956 

4 

? 

0.39 

0.00060 

1  0 

9 

1.00 

0.00156 

7  7 

7 

7.13 

0.01115 

.27 

7 

11.73 

0. 01822 

33 

4 

3.07 

0.00479 

4 

5 

0.41 

0.00065 

9 

3 

0.85 

0.00133 

3 

6 

0.33 

0.00052 

40 

4 

3.71 

9.00589 

U  1  1 

3 . 79 

0.00593 

1 

6 

0.15 

0.00023 

L9  8 

4 

18.22 

0.02847 

50 

4 

4.63 

0.00723 

6  3 

4 

6.28 

0.00981 

>  t 


Oi  rim 


Table  B-8 


Healdsburg  Quadrangle  Summary  of  Georeference  Base  (5  of  18) 


HSALDSBURG  QUADRANGLE  5  NW  QUARTER  SECTION 
EF  FEC  TI VE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SO  FT 

IBIS  TE  ST  DATA  BASE  FOR 
US  ARMY.  ENGINEER  TOPOGRAPHIC  LABORATORIES 


SUMMARY  OF  GECREFEPENCE  BASE 


EF 

G  I  .j  N 

ODE 

-  DATA 

PLANE 

ATTRIBUTES  - 

AREAL  COVERAGE 

land 

USE 

ME  AN 
ELE  V 

FLOOD  L  USE 
PLAIN  CHANGE 

PIXELS 

ACRES 

SO  MILES 

173 

R 

350 

ABOV 

355 

3.26 

0.00509 

1 

URS 

150 

BEL3 

144 

1.32 

0.00207 

175 

UCC 

150 

ABOV 

659 

6.05 

0.00946 

176 

URS 

150 

BELO 

16 

0.15 

0.00023 

17  7 

F  J 

550 

ABC  V 

10213 

93.78 

0.14654 

178 

F  0 

650 

ABOV 

1140 

10.47 

3.01636 

Ll'i 

UCC 

150 

ABG  V 

784 

7.20 

0.01125 

180 

UR  S 

50 

BELO 

251 

2.30 

0.00360 

13  1 

URS 

150 

BELO 

25 

0.24 

0.00037 

182 

FO 

45  0 

ABCV 

a 

0.07 

0.00011 

1  a  i 

R 

850 

ABOV 

1866 

17.13 

0.02677 

IrtH 

UCR 

50 

ABOV 

4282 

39.32 

0.06144 

1  8  5 

F  3 

45  0 

ABOV 

5122 

47.03 

0.07349 

loo 

FU 

5  0 

BELO 

263 

2.42 

0.00377 

187 

J»S 

50 

BELO 

66 

0.61 

0.00095 

1  d  8 

URS 

150 

BELO 

12 

0.11 

0.00017 

185 

c  3 

150 

BELO 

169 

1.55 

0.00242 

15  0 

URS 

150 

BELO 

99 

0.91 

0.00142 

1 5  1 

URS 

50 

BELO 

23 

0.18 

3.00029 

15c 

F  J 

250 

ABOV 

4128 

37.91 

0.05923 

15  3 

UC  R 

50 

ABCV 

551 

5.06 

0.00791 

14<t 

“  J 

350 

ABOV 

36  11 

33.16 

0.35181 

i  ^  5 

F  J 

750 

ABOV 

281 

2.58 

0.00403 

19  o 

U'"*0 

50 

ABOV 

168S 

15.60 

0.02422 

19  7 

p  0 

150 

ABCV 

3163 

29.09 

0.04545 

1  )  b 

URS 

50 

BELO 

33 

0.30 

0.00047 

159 

=  0 

50 

BE  L  C 

83 

0.76 

0.00119 

200 

R 

50 

BELC 

223 

2.05 

0.00320 

20  1 

AVC 

150 

BELO 

229 

2.10 

0.00329 

clit  2. 

UR  S 

150 

BELO 

81 

0.74 

0.00116 

20  J 

JRS 

50 

BELC 

35 

0.32 

0.0005C 

2 .0  *» 

tr  q 

150 

BELO 

353 

3.24 

0.00506 

20  5 

c'j 

50 

BELC 

B 

0.07 

0.0001 1 

20o 

* 

150 

BELO 

137 

1.26 

0.00197 

2  0  7 

A  VF 

50 

BELO 

12 

0.11 

0.00017 

20  o 

A  VF 

150 

ABOV 

2354 

21.62 

0.03378 

2.5 

AW 

150 

ABOV 

240 

2.20 

0.00344 

210 

IH  S 

50 

BELO 

13 

0.12 

0.00319 

21  1 

A  VF 

50 

BELC 

1945 

17.67 

0.02  792 

2  1c 

150 

ABOV 

1284 

11.79 

0.01642 

713 

A  VF 

50 

ABOV 

99 

0.91 

3.00142 

21  5 

3  T 

150 

ABOV 

873 

6.02 

0.01253 

2  i  5 

A  Vc 

150 

ABOV 

1  6 

0.15 

0.00023 

B-2 1 


Table  B-8.  Healdsburg  QuadrangU  Summary  of  Georeference  Base  (6  of  18) 


HFALOSBURG  QUADRANGLE:  NW  QUARTER  SECTICN 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SQ  FT 

IBIS  TE  ST  DATA  BASE  FOR 
US  ARMY.  ENGINEER  TOPOGRAPHIC  LABORATORIES 


SUMMARY  OF  GECREFERENCE  BASE 


-  DATA  PLANE  ATTRIBUTES  -  —  AREAL  CCVEPAGC 

FORtF  -  - 

-o  min  t  A  ki  r\  nr  a  k  r-  <  r>  i  i  i  r  r 


EG  I  ON 

LAND 

Mt  A  N 

cL00D  L  USE 

Cn3E 

USE 

5LEV 

PLAIN  CHANGE 

PIXELS 

ACF  ES 

SQ  MILES 

2io 

A  VF 

50 

BEL  C 

2  70 

2.48 

0.00387 

21  7 

R 

150 

BELT 

50 

0.46 

0.00072 

218 

AW 

50 

belc 

795 

7.30 

0.01141 

219 

WS 

150 

B^LC 

47 

0.43 

0.00067 

220 

AW 

50 

ABOV 

15 

0.14 

0.00022 

22  1 

•“  0 

750 

ABOV 

13b  7 

12.55 

0.31961 

22<; 

A  VF 

150 

BE  L  0 

591 

5.34 

0.00834 

223 

K 

950 

ABC  V 

209 

1.92 

0.G0300 

229 

ucw 

50 

ABOV 

260 

2.39 

0.G0373 

225 

ws 

150 

BELG 

6 

0.06 

0.00009 

2cb 

K 

250 

ABOV 

2206 

20.26 

0.03165 

227 

A  VF 

150 

ABOV 

901 

8.27 

0.01293 

228 

AW 

15  0 

3ELO 

11 

0.10 

0.00016 

229 

U~>P 

150 

ABOV 

171 

1.57 

0.00245 

230 

UCB 

150 

ABOV 

59  9 

5.45 

0.00852 

2  j  1 

'JRS 

50 

ABOV 

14  9o 

13.74 

0.02146 

232 

=  0 

850 

ABOV 

1  36 

1  .25 

0.00195 

255 

URS 

50 

9EL0 

15b 

1.43 

0.00224 

234 

R 

65  0 

ABOV 

151 

1.39 

0.00217 

2j5 

3 

75  0 

ABOV 

lb  4 

1.51 

0.00235 

23b 

F? 

850 

ABC  V 

1217 

11.18 

0.01746 

23  7 

A  VF 

50 

SELj 

1796 

16.49 

0.02577 

2_>8 

F  3 

350 

ABOV 

43 

0.39 

0.00062 

259 

UR  S 

50 

BELO 

2190 

20.19 

0.03155 

2-t  0 

R 

■95  0 

ABG  V 

256 

2.35 

3.00367 

24  1 

'JUT 

50 

ABOV 

3572 

32.80 

0.05125 

2h2 

JR  S 

150 

BELC 

534 

4.90 

0 . CO  766 

243 

R 

550 

ABOV 

101 

0.93 

0.00145 

244 

JRS 

150 

BELC 

20 

0.18 

0.00029 

24b 

JRS 

150 

BElC 

437 

4.01 

0.00627 

2*.b 

Q 

250 

ABOV 

107 

0.56 

0.00154 

247 

-< 

250 

ABOV 

139 

1.28 

0.00199 

243 

URS 

50 

3FLG 

67 

0.62 

0.00096 

24  9 

URS 

50 

ABOV 

9 

0  .08 

0.0001  3 

2b  9 

R 

35  0 

ABOV 

2125 

19.52 

0. 03050 

2b  1 

\ 

750 

ABOV 

703 

6.46 

0.01009 

2  3  2 

AVV 

150 

ABOV 

489 

4.49 

0.00702 

23  3 

CL 

750 

ABOV 

347 

3.19 

3.00498 

234 

K 

850 

ABOV 

12 

0.11 

0.00017 

23b 

=  1 

63  0 

ABOV 

7179 

65.92 

0. 10300 

lib 

UR  S 

150 

BELC 

13 

0.12 

0.00019 

23  7 

AW 

150 

BFLO 

29 

0.27 

0.00042 

2  b  8 

-  J 

950 

ABOV 

lb  5o 

15.21 

0.02376 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (7  of  18) 


HEALDSBUFG  QUADRANGLE:  MW  QUARTER  SECTION 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SO  FT 

IBIS  TE  ST  DATA  BASE  FOR 
US  ARMY.  ENGINEER  TOPOGRAPHIC  LABORATORIES 


SUMMARY  QF  GE OR  E  pE  R  FNCE  BASE 


p  -  p 

-  DATA 

PLANE 

ATTRIBUTES  - 

AREAL  COVERAGE 

i :  u 

LAND 

ME  AN 

FLOOD  L  USE 

0  ■ 

USE 

ELEV 

PLAIN  CHANGE 

PIXELS 

ACR  ES 

SO  MILES 

259 

3 

d5  0 

A50V 

172 

1.58 

0.0G247 

-  0 

850 

ABC  V 

61 

0.56 

0.00088 

26  i 

bt 

15  D 

BELO 

239 

2.19 

0.00343 

262 

A  VV 

150 

BELO 

208 

1.91 

0.00298 

UR  S 

50 

ABC  V 

921 

8.46 

0.01321 

2b  <♦ 

A9 

150 

A  BC  V 

887 

8.15 

0.01273 

2b  5 

c  1 

750 

APOV 

337 

3.09 

0.00484 

2o  6 

C  .'t 

350 

A  B  0  V 

2439 

22.40 

0.03499 

2b  7 

AVF 

50 

ABOV 

811 

7.45 

0.01164 

A  VF 

150 

BELO 

167 

1.53 

0.00240 

tflVW 

JC  F 

150 

ABOV 

615 

5.65 

0.00882 

Saw! 

BT 

50 

BELO 

449 

4.12 

0.00644 

21  1 

AVF 

150 

BEL  G 

48 

0.44 

0.00069 

272 

P 

1050 

ABOV 

340 

3.12 

0.00488 

273 

A  Vc 

50 

BELO 

926 

8.50 

0.01329 

27h 

R 

7  5  D 

ABOV 

980 

9.00 

0.01406 

27  5 

A  VV 

50 

BELO 

423 

3.93 

0.00614 

27b 

p  n 

lbO 

ABOV 

649 

5.96 

0.00931 

27  1 

AVF 

1  5  D 

BELO 

199 

1.83 

0.00286 

27  8 

R 

450 

ABOV 

614 

7.47 

0.01168 

21  -i 

URS 

50 

6pLG 

10 

0.09 

0.00014 

2d  0 

UC  w 

50 

ABOV 

1066 

9.79 

0.01529 

2o  1 

R 

150 

A6GV 

2376 

21.82 

0.03409 

28  2 

IR 

50 

BELO 

437 

4.01 

0.00627 

26  3 

A  R 

25  0 

ABOV 

336 

3.54 

0.00554 

2d<t 

F  0 

450 

ABOV 

1489 

13.67 

0.02136 

2d  5 

r 

250 

ABOV 

1531 

14.06 

0.02197 

2  ob 

LR 

150 

ABOV 

215 

1.97 

0.00308 

2d  1 

<z  r*. 

750 

ABOV 

85 

0.78 

0.00122 

2b  B 

K 

850 

ABOV 

1333 

12.24 

0.01913 

2d  9 

R 

950 

ABC  V 

283 

2.60 

0.00406 

29  D 

R 

250 

ABOV 

994 

9.13 

0.01426 

29  1 

R 

1050 

ABOV 

35 

0.32 

0.00050 

29^ 

UUT 

50 

ABOV 

47 

0.43 

0.00067 

293 

FG 

850 

ABOV 

20 

0.18 

0.00029 

294 

UUT 

150 

ABOV 

954 

8.76 

0.01369 

29  5 

AVF 

lbO 

ABOV 

5362 

49.24 

0.07693 

2)6 

P 

650 

ABOV 

30 

0.28 

0.00043 

29  / 

UI  L 

50 

ABOV 

1160 

10.65 

0.01664 

2s?  d 

U I  L 

150 

ABOV 

305 

2.80 

0.00436 

299 

JES 

50 

BELU 

3832 

35.19 

0.05498 

b00 

URS 

50 

BELO 

584 

5.36 

0.00838 

30  1 

3 

550 

ABOV 

34 

0.31 

0.00049 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (8  of  18) 


HE  ALDS6U°G  QUADRANGLE:  NW  QUARTER  SECTION 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SQ  FT 

I fil S  TE  ST  C  AT A  8 A S E  FOR 
US  ARMY.  ENGINEER  TOPOGRAPHIC  L ABCRAT  IF  I FS 


rO  1  c 

-  DATA 

SUMMA 

PLANE 

py  cf 

A  TTR ! ! 

GEOPFFERENCE  BASE 

3’JTE  S  -  --  AFEAL  COVERAGE 

J  '  C  ' 

G I  ON 

land 

USF 

MEAN 
EuE  V 

FLOOD 

PLAIN 

L  USE 

CHANGE  PIXELS 

ACRES 

SQ  MILES 

302 

URS 

50 

BEL  Q 

757 

6.95 

0.01086 

3  J  3 

UR  S 

50 

ABOV 

21 

0.19 

0.00030 

30*. 

FO 

750 

ABOV 

197 

1.61 

3.00263 

3  35 

550 

ABOV 

19 

0.17 

0.00027 

30b 

JR  S 

50 

ABG  V 

13 

0.12 

0.00019 

30  7 

LR 

50 

BE  L  C 

S 

3.37 

3.00011 

33d 

R 

550 

ABOV 

49 

0.45 

0.00070 

309 

JR  S 

150 

0ELQ 

82 

0.75 

0.00118 

310 

A  VF 

50 

ABOV 

5176 

47.53 

0.07427 

31  1 

URS 

150 

ABOV 

1671 

15.34 

0.02398 

312 

R 

350 

ABC  V 

9  79 

6.99 

0.01405 

313 

FQ 

850 

ABOV 

4? 

0.39 

0.00060 

314 

UES 

15  3 

BEL  G 

46 

0.42 

0.00066 

315 

UES 

150 

ABOV 

903 

8.29 

0.01296 

316 

JR  S 

50 

ABOV 

2087 

19.16 

0.02994 

31  7 

A  VF 

153 

BELQ 

138 

0.99 

3.00155 

318 

ACC 

50 

ABOV 

1222 

11.22 

0.01753 

319 

UES 

50 

ABOV 

707 

6.49 

0.01014 

320 

UES 

150 

BELO 

12 

0.11 

3.03017 

3<l  l 

UPS 

150 

ABOV 

64 

0.59 

0.00092 

3<i2 

F 

950 

ABG  V 

137 

1.26 

0.00197 

323 

JES 

50 

ABOV 

18 

3.17 

3.00026 

32  4 

JR  S 

150 

ABCV 

11 

0.10 

0.00016 

32  5 

n 

450 

ABC  V 

1052 

9.66 

0.01509 

32b 

URS 

50 

ABCV 

2081 

19.11 

0.02986 

32  7 

URS 

150 

BEL  G 

24 

0.22 

0.00034 

3  id 

c  3 

750 

ABOV 

18  11 

lb  .  6  3 

0.02598 

329 

UUT 

50 

ABCV 

65 

0.60 

0.00093 

33  3 

c0 

853 

ABOV 

13  2V 

12.16 

0.01900 

33  1 

URS 

150 

ABOV 

61 

0.56 

0.00088 

332 

UE  S 

150 

BELO 

11 

0.10 

0.00016 

3^3 

JRS 

150 

BELO 

33 

0.35 

3.00355 

334 

UES 

150 

BE  L  G 

71 

0.65 

0.00102 

335 

UE  S 

150 

BELO 

13 

0.12 

0.00019 

33b 

A  VF 

53 

ABCV 

UIS  1918 

17.61 

3.02752 

337 

R 

550 

ABU  V 

15 

0.14 

0.00022 

33d 

R  P 

5  5  0 

ABCV 

9 

0.08 

0.00013 

339 

R 

550 

ABCV 

46 

0.42 

0. 00366 

340 

AC  P 

650 

ABCV 

6963 

63.94 

0. 09990 

34  1 

R 

650 

ABCV 

17 

0.16 

0.00024 

342 

UES 

150 

BELO 

21 

0.19 

0.00030 

343 

UP  s 

15  3 

ABOV 

26 

0  o24 

0.00037 

344 

UR  S 

50 

BELO 

155 

1.42 

0.00222 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (9  of  18) 


HEALDSBURG  QUADRANGLE:  NW  QUARTER  SECTICN 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SQ  FT 

I B I S  TEST  DATA  BASE  F0D 
US  ARMY.  ENGINEER  TGPOGR  A  PHI C  L ABCRATDR 1 ES 


SUMMARY  OF  GEOREFERENCE  BASE 


-  DATA  PLANE  ATTRIBUTES  - 


AREAL  COVERAGE 


GEORr F 
REGION 
CODE 

LANC 

JSE 

MEAN 

ELEV 

FLOOD 

PLAIN 

L  USE 
CHANGE 

PIXELS 

ACRES 

SQ  MILES 

5 

R 

550 

ABOV 

47 

0.43 

0.00067 

34b 

AGP 

550 

ABOV 

5403 

49.61 

0.07752 

347 

F0 

650 

ABOV 

2d 

0.26 

0.00040 

348 

FO 

750 

ABOV 

1067 

9.80 

0.01531 

349 

UE  S 

150 

BE  LG 

21 

0.19 

0.00030 

3?C 

AGP 

450 

ABOV 

3915 

35.95 

0.05617 

35  1 

Q 

950 

ABOV 

2574 

2  j  .  64 

0. 03693 

3  32 

•JE  S 

150 

BELG 

169 

1  .55 

0.G0242 

353 

UE  S 

50 

ABOV 

191 

1.75 

0.00274 

354 

A  C  P 

750 

ABOV 

3196 

29.35 

0.04586 

3  5  5 

URS 

150 

ABOV 

43 

0.44 

0.00069 

3d6 

A  C  P 

350 

ABOV 

3737 

34.32 

0.05362 

3  j  7 

A  VF 

50 

ABOV 

19796 

161.78 

0.28403 

35b 

UR  S 

150 

BEL  C 

35 

0.32 

0.C0050 

359 

UJP 

lbO 

BE  L  0 

223 

2.09 

0.00327 

3o  0 

UOP 

50 

BELG 

664 

7.98 

0.01247 

3ol 

AGP 

2bO 

ABOV 

1971 

18.10 

0.0c828 

3o  2 

URS 

50 

BELG 

4o 

0.42 

0.00066 

3o  3 

UCJC 

50 

ABOV 

864 

7.93 

0. 01240 

3b  4 

UCP 

50 

ABOV 

621 

5.70 

0.00891 

3c  5 

UI  s 

50 

ABOV 

502 

4.61 

0.00720 

3o  6 

JE  S 

50 

BELG 

11 

0.10 

0.00016 

io  7 

AGP 

150 

ABQV 

6929 

63.58 

0.09935 

3o  8 

A  VF 

150 

ABOV 

1  66 

1.52 

0.00238 

3o  4 

A  VV 

50 

ABOV 

1460 

13.41 

0.02095 

370 

UI  s 

50 

BELO 

686 

6.30 

0.00984 

3  7  i 

A  VV 

50 

ABOV 

UIS 

52o 

4.83 

0.00755 

1  72 

UR  H 

50 

ABC  V 

700 

6.43 

0.01004 

373 

JRH 

50 

BE  LC 

121 

1.11 

0.00174 

3  74 

UUP 

150 

BE  LC 

27 

0.25 

0.00039 

3  7  5 

JI  S 

5  0 

ABOV 

35 

0.32 

0.00050 

ilo 

A  VV 

50 

ABOV 

703 

6.46 

0.01009 

37  7 

k 

650 

ABOV 

496 

4.55 

0.00712 

37  o 

JI  S 

150 

BELG 

2b 

0.24 

0.00037 

374 

JI  s 

5  0 

AEOV 

UI  s 

1006 

9.24 

0.01443 

3 13  0 

? 

750 

ABC  V 

4513 

41.44 

0.06475 

5H  1 

p 

650 

ABC  V 

57 

0.52 

0.0008? 

JD  ^ 

be  S 

50 

BELO 

781 

7.17 

0.01121 

3  3  5 

3 

850 

ABQV 

2  1  8  -» 

20.06 

0.03134 

3o  <. 

ACC 

50 

ABOV 

UI  s 

940 

8.63 

0.  01349 

3t  3 

A  VF 

50 

ABOV 

14330 

131.59 

0.20561 

33  c 

-0 

950 

ABC'V 

20 

0.18 

0.00029 

33  7 

URS 

50 

ABOV 

192  3 

17.66 

0.02759 

B-25 


1-  •  V-'.vV- 


■'■■'A 


m 

•.*  *  *V*  1 


I 


VL. 


r#-. 


3f 


V. 


Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (10  of  18) 


HEALDSBUPG  OUADR ANGLE:  NW  uUARTER  SECTION 
tFFECTIVE  PIXEL  SCALC:  1  :240.000  1  PIXEL  =  400  SO  FT 

IBIS  TE  ST  DATA  BASE  F30 
US  ARMY.  ENGINEER  TOPOGRAPHIC  LABOR  AT  IP  I ES 


SUMMARY  OF  GEOREFEPENCE  EASE 


-  DATA  FLANF  ATTPI6UtES  -  —  APEAL  CCVFPAGF 


■  <  -  f“ 

(  T  J. 

LAND 

HE  AN 

PL  COD 

L  USE 

'  •> 

USE 

t  L  B  V 

plain 

CHANGE 

PIXELS 

ACRES 

SO  MILES 

3d  0 

JP  S 

50 

SELC 

505 

4.64 

0.OU725 

3d  •» 

3;  S 

150 

BE  L  0 

194 

1.78 

C. 00278 

3  9  0 

UI  S 

150 

BELC 

37 

0.34 

0.00053 

3  J  ♦ 

A  V  V 

50 

A  R  C  V 

7  04 

6  .46 

0.01010 

^  ^  C 

550 

ARC  Y 

9  J 

G.91 

0.00142 

3  i  > 

A  W 

150 

ABC  V 

663 

6.11 

0.00954 

3?  H 

AVV 

50 

AEG  Y 

13  90 

12.76 

0.01994 

3  ;  1  D 

JR  S 

50 

BE  L  C 

297 

2.73 

0.00426 

lit) 

J=S 

50 

A  BCV 

49 

0.45 

0.00070 

‘3  4  7 

650 

A  BOV 

64  14 

58  .90 

0.09203 

34  d 

UR  S 

15  0 

BE  L  J 

27 

0.25 

0.00039 

3  )  4 

UI  W 

25  0 

ABO  Y 

126 

1.16 

C.Q0181 

♦  DO 

UI  w 

15  0 

A  E  C  V 

222 

2.04 

0.00319 

4J  1 

w 

5  0 

BFLO 

6  53 

6.04 

0.00944 

'*0  £ 

w 

1-jQ 

BELC 

21 

0.19 

0.00030 

41:  3 

4  W 

250 

A  B  3  V 

1184 

10.89 

0.01702 

4J4 

'  F 

50 

BELC 

333 

3  .06 

0.00478 

*t‘)  t) 

A  V- 

50 

BEL  3 

1223 

11.28 

0.01762 

4Jo 

AW 

150 

AbC  V 

583 

5.35 

0.00836 

♦  1  7 

AW 

35  0 

ae:  v 

301 

£.76 

0.00432 

43  d 

ACC 

50 

A  6  0  V 

197 

1  .8  1 

0.00263 

40  i 

UUT 

30 

3 5  1C 

201 

1  .85 

0.00288 

4  1  1 

ACC 

5  0 

A 1 0  V 

ACC 

1193 

10  .91 

0.01705 

♦  1  1 

A  YV 

50 

A  BOV 

ACC 

4309 

39.57 

0.06183 

412 

AC  P 

50 

ABC  V 

3  794 

34.84 

0 . 05444 

♦  1  3 

AGP 

250 

A  b  3  V 

301 

2.76 

0.00432 

♦  1  4 

A  VF 

50 

pc  l  n 

211 

1  .54 

0.00303 

♦  i  r> 

AC  P 

250 

A  BC  Y 

134 

1.69 

0.00264 

♦  It) 

A 

75  0 

APOV 

9 

0.0b 

0.00013 

*♦  1  7 

a  r  d 

55  0 

A  B  0  V 

31 

0.2  8 

0.00044 

•t  I  b 

u' 

5  d  C 

ABC  V 

86  3  9 

79.33 

n. 12395 

4  1  4 

J  I  L 

5  D 

A  BOV 

1112 

10.21 

0.01595 

4cJ 

act 

50 

Ac  JV 

2144 

19.69 

0. 03076 

42  1 

.'J  j 

50 

AEG  V 

55 

0.51 

0.00079 

Y  S 

50 

AE  :  V 

ACC 

13 

0.12 

0.00019 

♦<_  i 

4  S 

50 

BE  L  J 

ACC 

33 

0.35 

0.00055 

'♦2  4 

L.  M 

5  0 

BEL  3 

261 

2.40 

0.00374 

ft  ) 

AW 

250 

A  BO  V 

9 

0.06 

0.00013 

•< 

65  0 

AbC  V 

954 

8.76 

0.01369 

4  2  7 

\  Y  c 

50 

A  BOV 

5099 

46.82 

0.07316 

♦  2  ri 

P 

430 

AB3V 

6206 

56.99 

9.98904 

f+C.  1 

w  5 

50 

BELC 

284 

2.6  1 

0.004C7 

43  0 

j 

150 

A  B  7  V 

7439 

68.31 

0.10673 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (11  of  18) 


* 


HEALOSBU°G  QUAC*  ANGLE :  NW  QUARTER  SECTICN 
=FF6CTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SQ  FT 

1 8 T  S  TEST  data  base  for 
US  army.  ENGINEER  TOPOGRAPHIC  LABORATORIES 


SUMMARY  CF  GfcCREFED  ENCE  BASE 


r 


w 


-  DATA  PLANE  ATTRIBUTES  -  --  AREAL  COVERAGE 


egi2n 

CODE 

t3ln 

3 

ME  AN 
ELE  V 

FLOOD 
PL  A  I  N 

L  USE 
CHANGE 

PIXELS 

ACF  ES 

SO  MILES 

R 

2b  0 

ABC  V 

7637 

72.42 

0.  !  lfc 

4  3 

R 

3b  0 

A  BC  V 

6009 

55.13 

0 ,  o.5 

*.2  3 

A  VP 

bO 

ABOV 

ACC 

22 

0.20 

0  )03  2 

4-#  4 

UK  S 

50 

BEL  0 

74 

0.68 

0  '  106 

4.i  3 

c 

2bO 

ABOV 

1  93 

1.77 

0  927  7 

430 

uuT 

50 

BE  L  Q 

1290 

11.85 

l  d5  1 

9J  1 

p 

150 

ABC  V 

58 

0.53 

<  . ;  ‘  s  * 

4  3  8 

3.  vr- 

50 

BE  L  C 

232 

2.13 

OP  3  3 

4  3  U 

uro 

50 

ABOV 

8  ? 

0.82 

0.„jl2b 

♦  't'3 

UC  3 

50 

BELO 

9  .46 

0.C0697 

'.-t  i 

JR  S 

50 

ABC  V 

1399 

12.80 

0.0200Q 

.4  2 

L  P 

50 

BELO 

3899 

35.80 

0.05594 

3 

AC  3 

250 

ABOV 

672 

6.17 

0.00964 

4.4 

ACC 

50 

ABOV 

3b  8  7 

33.86 

0.05290 

99  5 

A  R 

650 

ABOV 

840 

7.71 

0.01205 

4-.  fa 

A  VF 

50 

BELO 

3526 

32.38 

0.05059 

49  7 

LR 

50 

ABOV 

917 

8.42 

0.01316 

4,.b 

ACC 

50 

ABOV 

2190 

20.11 

0.03142 

449 

UUT 

5  0 

ABOV 

6  74 

6.19 

0.00967 

430 

4  VV 

50 

BELO 

ACC 

25 

0.23 

0.00036 

93  1 

A  VF 

50 

ABOV 

AW 

18  10 

16.62 

0.02597 

43  2 

65  0 

ABOV 

197 

1  .ol 

0.00263 

43  3 

L  = 

50 

BELO 

15 

0.14 

0.00022 

4b  9 

A  3 

5  0 

BELO 

ACC 

11 

0.10 

0.00016 

AVC 

50 

BELO 

83 

0.76 

0.00119 

43  0 

W3 

50 

BELO 

416 

3.82 

0.00597 

93  7 

A  VF 

50 

bFLQ 

AW 

83 

0.81 

0.0C126 

43  3 

LR 

50 

BFLO 

72 

0.66 

0.00103 

43  9 

A  VV 

50 

ABOV 

AW 

19  31 

17.73 

0.02771 

4o  0 

A  VF 

50 

ABOV 

4  15 

3.81 

Q. 00595 

4u  1 

* 

450 

ABOV 

255  7 

23.50 

0.03672 

46  2 

AVF 

50 

ABOV 

4229 

3b  .  b  3 

0.06  06  8 

4u  3 

UUT 

150 

ABOV 

3007 

27.63 

0.04317 

4o4 

AVF 

150 

ABOV 

1766 

16.22 

0.0253<t 

.6  b 

u 

250 

ABOV 

517 

4.75 

0.00742 

46  6 

AVF 

50 

BELO 

51 

0.47 

0.00073 

45  7 

AC  P 

50 

ABOV 

AW 

1001 

9.19 

0.0143b 

45  6 

AVF 

50 

ABOV 

AW 

955 

6.77 

0.01370 

469 

AVF 

50 

BELO 

273 

2.51 

0.00392 

470 

5 

550 

ABOV 

169 

1.55 

0.00242 

47  1 

ACC 

150 

ABOV 

1689 

15.51 

0.02423 

4  72 

A  VF 

50 

RFI  r 

A  VV 

9 

0  .0  8 

n.onm  * 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (12  of  18) 


hEALDSBUFG  QUADRANGLE:  NW  QUARTER  SECTION 
EFFECTIVE  FIXFL  SCALE:  1:240.000  1  PIXEL  =  400  SO  FT 

IBIS  TE  ST  DATA  BASE  FDR 
US  ARMY.  ENGINEER  TOPOGRAPHIC  LABORATORIES 

SUNMARY  OF  GE  OR  E  F  5  R  E  NC  E  BASE 


-  DATA 

PLANE 

ATTRIBUTES  - 

AREAL  COVER  AGF 

L  AND 

M  =  AN 

FlCOO 

L  USE 

_ 

JS" 

ELEV 

PLAIN 

CHANGE 

PIXELS 

ACRES 

SO  MILES 

’  - 1 

A  YE 

bO 

AB°V 

43 

0.39 

0. 00062 

b 

AW 

SC 

BELO 

5  7b 

5.29 

0.00826 

o 

AW 

50 

PELC 

AVY 

117 

1.07 

0.00168 

’  I 

1  W 

50 

A  BOY 

3  50 

3.21 

0.00502 

’  d 

lR 

50 

3E  LG 

31 

0.28 

0.00044 

^  S 

A  Vp 

5  0 

ABGY 

9 

0.08 

0.00013 

10 

A  Vc 

50 

BEL  C 

9 

0.08 

0.00013 

i  1 

AGP 

50 

Be  LC 

A  YY 

23 

0.26 

0.00040 

L 

50 

A  P  0  Y 

83 

0.81 

0.00126 

AVF 

50 

3  E  L  G 

9 

0.08 

0.00013 

>  H 

AW 

150 

A  bC  Y 

736b 

67.64 

0.10569 

>  5 

AW 

50 

ABC  V 

33  8  4 

76.99 

0.12029 

-  o 

A  yp 

50 

ABGV 

18  20 

16.71 

0. 0261  1 

>  7 

L  R 

150 

ABC  V 

d9 

0.54 

0.00085 

lb 

A  YF 

d0 

PELO 

2201 

20.21 

0.03158 

I  9 

U=  S 

50 

BELO 

790 

7.25 

0.01133 

>0 

AGP 

50 

BE  LC 

A  VV 

9  7 

0.89 

0.00139 

1 1 

AGP 

250 

ABC  V 

24711 

226.91 

0.35455 

,  2 

UR  S 

50 

ABGY 

410 

3.76 

0.00588 

i  3 

AW 

1  5  C 

ABGV 

1232 

11.77 

0. 01839 

<  9 

A  Yc 

ISO 

ABGY 

URS 

4059 

37.27 

0.  05824 

>  b 

AW 

1  b  0 

ABGY 

URS 

50  3 

4.62 

0.00722 

*  0 

AYV 

250 

ABGY 

UR  S 

451 

4.14 

0.00647 

*  / 

ACP 

250 

A  DU  V 

URS 

1633 

15.45 

0.02415 

f  0 

^  c  ? 

350 

A  BC  Y 

9204 

84.52 

0. 13206 

t  1 

a  r  p 

4?  0 

ABQV 

2953 

27.16 

0.04244 

.  0 

ACP 

55  0 

A  B  C  V 

83 

0.76 

0  .  CO  1 1  9 

;  1 

A  YY 

ISO 

ABC  Y 

35  76 

32.84 

0.05131 

>  ) 

*  t- 

j:  w 

150 

A  BC  V 

829 

7.61 

0.01189 

) 

A  Yc 

150 

ABGY 

1965 

18  .04 

0.02819 

)  4 

AW 

ldO 

ABGV 

10647 

97.77 

0. 15276 

)  -J 

ACC 

150 

a  eo  Y 

1347 

12.37 

0.01933 

)o 

tR 

50 

BE  LG 

15 

0.14 

0.00022 

)  7 

AW 

50 

BE  LG 

3673 

33.73 

0.05270 

)d 

AYV 

5  0 

A  60  V 

206 

1  .89 

0.00296 

J  4 

A  VF 

bO 

BE  LC 

10 

0.09 

0.00014 

LO 

A  YP 

250 

ABGY 

URS 

36 

0.33 

0.00052 

L  L 

35  0 

A  BC  V 

1721 

15.80 

0. 02469 

L  2 

wWP 

450 

ABGY 

25 

0.23 

0.00036 

L  J 

A  YV 

50 

ABGV 

5053 

4b  .45 

0.07257 

L 

A  YF 

50 

BELO 

235 

2.16 

0.00337 

L  5 

A  VY 

250 

ABOV 

462 

4.24 

0.00663 

Lb 

u  V  f" 

250 

ABQV 

UPS 

213 

1.96 

0.00306 
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HEALDSBURG  QUADRANGLE:  NW  QUARTER  SECTION 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SQ  FT 

IBIS  TE  ST  DATA  BASE  FOR 
US  ARMY.  ENGINEER  TOPCGRAPHIC  LABORATORIES 


SUMMARY  OF  GEOPEFERENCE  BASE 


-  DATA 

PLANE 

ATTRIBUTES  - 

41 

5  E  AL  COVERAGE 

•  I  ON 

IDE 

LAND 

USE 

MEAN 
ELE  V 

flood 

plain 

L  USE 
CHANGE 

PIXELS 

ACRES 

SQ  MILES 

517 

AC  P 

150 

ABOV 

URS 

29 

0.27 

0.00042 

518 

A  VV 

150 

ABOV 

URS 

848 

7.79 

0.01217 

519 

A  VV 

2  50 

ABOV 

URS 

79 

0.73 

0.00113 

520 

w3 

50 

BELO 

630 

7.62 

0.01191 

52  1 

A  VF 

150 

ABOV 

180 

I  .65 

0.00258 

^22 

AVV 

50 

BELO 

231 

2.12 

0.00331 

526 

A  VV 

50 

ABOV 

23 

0.26 

0.00040 

52  4 

R 

450 

ABOV 

253 

2.32 

0.00363 

52  5 

BT 

450 

ABOV 

140 

1.29 

0.00201 

526 

A  VF 

50 

BELO 

1824 

16.75 

0.02617 

527 

QT 

350 

ABOV 

756 

6.94 

0.01085 

•j2H 

LR 

50 

BELO 

487 

4.47 

0.00699 

525 

ACC 

5  D 

ABOV 

1  34 

1.23 

0.00192 

530 

ACC 

150 

A  BC  V 

84 

0.77 

0.00121 

53  1 

AVV 

150 

ABOV 

URS 

2100 

19.28 

0.03013 

332 

AGP 

55  3 

a  eo  v 

2d 

0.26 

0.00040 

533 

R 

350 

ABOV 

761 

6.99 

0.01092 

53  4 

A  VF 

50 

ABOV 

3366 

30.91 

0.04830 

53  5 

AVV 

250 

ABOV 

URS 

1155 

10.61 

0.01657 

53o 

AVV 

50 

BELO 

390 

3.58 

0.00560 

537 

JR  S 

150 

ABOV 

708 

6.50 

0.01016 

ACP 

150 

ABC  V 

UCS 

1777 

16.32 

3.02550 

539 

A  C  P 

150 

ABOV 

URS 

21 

0.19 

0.00030 

540 

ACP 

250 

ABOV 

URS 

1321 

12.13 

0.01895 

541 

AVV 

250 

ABOV 

URS 

133 

1.22 

0.00191 

542 

AVV 

50 

BELO 

578 

5.31 

0.00829 

34  3 

UR  £ 

150 

ABOV 

URS 

16  87 

15.49 

0.02421 

P 

450 

ABOV 

13 

0.12 

0.00019 

5*t  5 

8  T 

250 

ABOV 

6238 

67.28 

0.08950 

54b 

AVV 

50 

ABOV 

237 

2.18 

0.00340 

I 

25  0 

ABC  V 

49 

0.45 

0.00070 

348 

A  Vc 

50 

BELO 

4574 

42.00 

0.06563 

54  9 

3  T 

350 

ABOV 

50 

0 .4o 

0.00072 

35  0 

3BR 

50 

BELO 

183 

1  .68 

0.00263 

55  1 

AVV 

50 

ABOV 

500 

4.59 

0.00717 

332 

v.  wP 

250 

ABOV 

270 

2.48 

0.00387 

ACP 

45  0 

ABOV 

423 

3.93 

0.00614 

55  t 

3 

25  0 

ABOV 

105 

0.96 

0.00151 

5  3  3 

A  VF 

50 

ABOV 

1397 

12.83 

0.02004 

o 

A  VV 

150 

ABOV 

URS 

51 

0.47 

0.00073 

55  7 

A  VV 

50 

BELO 

9  18 

6.43 

0.01317 

53  8 

ACP 

250 

ABOV 

36 

0.33 

0.00052 

559 

AVV 

150 

ABOV 

63 

0.58 

0.00090 

Or  nn  j 
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g  i : 

ODE 


5o  0 
ao  1 
5o  2 
5  >3 
3o  * 
bo  3 

56  O 
06  ( 
5o  6 
5fc  y 
570 

57  1 
a  72 
57  3 
57* 
o7  5 
5  7  o 
o  7  7 
5  7  3 
5  7  5 
o  J  0 
5o  l 
5a  3 
50  3 
5o  * 
5  a  5 
53  6 
5  a  7 
5  5a 
5  a  4 
55  0 
ay  1 

59  ^ 
5  ->  3 

5  7* 
0  7  0 
0  7  0 

by  7 
oo  d 
a  -*  9 

60  0 
aOi 

6  J  2 


-rt/-TTH,IAk9S^UPG  OU&DFANGLE:  NW  QUARTER  SECTION 
:F  CEC  TI VE  PIXEL  SCALE:  1:240.000  1  PIXEL  =-  400  SQ  FT 


US  ARMY, 


IBIS  Tf  ST  DATA  RASE  F  JR 
ENGINEER  TOPOGRAPHIC  LABORATORIES 


SUMMARY  OF  GEOREFERENCE  BASE 


-  DATA  PLANE  ATTRIBUTES  -  —  AREAL  COVERAGE 


LAND  MEAN  F|_QCD  L  USE 

_JS:  ELEV  PLAIN  CHANGE  PIXELS  ACRES  SQ  MIL^S 


A  VV 

50 

UES 

50 

AC  F 

250 

UES 

50 

R 

250 

P 

3  5  C 

A  VF 

50 

aT 

35  0 

A  VV 

150 

A  CP 

15  0 

A  VV 

50 

R 

450 

AW 

50 

A  VF 

50 

AC  P 

1  50 

ACC 

50 

ACC 

150 

ACC 

50 

ACC 

50 

A  VF 

15  0 

UR  S 

50 

A  VV 

50 

A  = 

15  0 

B  6  R 

50 

UR  H 

150 

A  VV 

150 

A  VV 

50 

UUS 

50 

A  VP 

50 

A  V? 

50 

A  V  *- 

50 

A  R 

50 

A  C  P 

350 

J  R  S 

150 

R 

55  0 

UI  s 

150 

ACC 

50 

UI  s 

50 

*  J 

50 

A  VR 

50 

A  VV 

50 

4  VV 

50 

J-.  s 

50 

BELO 
BE  LC 

ABCV  URS 

A  BOV 

A  B  0  V 

ABCV 

ABP  V 

ABCV 

A  6  C  V 

ABGV 

BE  L  J 

ABO  V 

ABCV 

A  B  0  V 

ABGV 

A  B  3  V 

A  B°  V 

ABCV 

dFLG 

ABCV 

ABCV 

ABCV 

ABGV 

BELG 

Aeov 

AB  OV 
ABCV 
BELO 
3ELC 
ABGV 
3FLC 
ABGV 
ABCV 
ABCV 
ABGV 
ABGV 
ABCV 
ABCV 
BFLO 
BELG 
ABGV 
BP  L  0 
ABCV 


11 
4089 
324 
102 
8  79 
1593 
273 
29 
185 
37193 
47323 
5  63 
52 
291 
212* 
720 
91 
100 
61  12 
40 


337 
8387 
425 
473 
283 
49 
1  20  7  3 
1537 
400 
8  73 
5  2 
381 
33 
402 
12 


46  V 
243 
114.3 


3269 
4  5  9 
2  02 
11713 
353 


0.10 

0.00016 

37.55 

0.05667 

2.96 

0.00465 

0.94 

0. 00146 

6.07 

0.01261 

1  *  .  6  3 

0. 02286 

2.51 

0.00392 

0.27 

0.C0042 

1.70 

0.00265 

341.58 

0.5j372 

*34 .55 

0.67699 

5.22 

0 .0081 5 

0.48 

0.C0C75 

2.67 

0. 0041 8 

19 .50 

0.03048 

6.61 

0.01033 

0.84 

0.00131 

0.92 

0.00143 

56.12 

0.06769 

0.37 

0.00057 

3.09 

0.00484 

77.02 

0. 12034 

3.90 

O.OOblO 

*  .  34 

0 . 0  Oo  7  5 

2.60 

O.C0406 

0.45 

0.00070 

110.91 

0. 17329 

1*.  1 1 

0.02205 

3.6  7 

0.00574 

6.06 

0 .0126C 

0.48 

0.00075 

J .  50 

0.00547 

0.30 

0. 0004 7 

3.69 

0.00577 

0.11 

0.C0C17 

4.26 

0 . 00666 

2.28 

0.00356 

10.54 

0.01647 

30.02 

0.04690 

4.21 

0.00659 

1 .85 

0.00290 

107.56 

0. 16806 

3.29 

0.00514 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeference  Base  (15  of  18) 


H6ALDSPUFG  QUADRANGLE:  MW  QUARTER  SECTICN 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SO  FT 

iei  s  TesT  data  base  for 

US  ARMY.  ENGINEER  TCPCGRAPHIC  LABORATORIES 
SUMMARY  OF  GECREFEPENCE  BASE 


-  DATA  PLANE  ATTRIBUTES  - 


AFEAL  COVERAGE 


LAND 

JSE 


MEAN 
ELE  V 


FLOOD  L  USE 
plain  CHANGE 


PIXELS 


ACR  ES 


SO  MILES 


6 

3 

0.58 

0.00090 

1  7 

3 

29.18 

0. C  .560 

3 

3 

0.30 

0.00047 

1 

6 

0.15 

0.00023 

1 

3 

C  .12 

0.00019 

I 

5 

0.14 

0.00022 

3 

7 

0.34 

0.00053 

164 

19.87 

0.03105 

139 

1.28 

0.C0199 

149 

1.37 

0.C0214 

103 

0.99 

0.00155 

400 

3.67 

0.00574 

94 

0.86 

0.00135 

276 

^.53 

0.00396 

931 

36.10 

0.05640 

14 

0.13 

0.00020 

378 

3.47 

0.00542 

050 

18.82 

0.02941 

82 

0.75 

0.00118 

80 

4 

16.57 

0.0^588 

5  55 

5.10 

0.C0796 

236 

2.63 

0.00410 

192 

47.68 

0.07449 

306 

30.36 

0.04743 

86 

2 

63.01 

0.09846 

47 

L 

4.33 

0.00676 

14 

1 

10.48 

0.01637 

4 

9 

0.45 

0.00070 

26 

7 

2.45 

0.00383 

34 

0 

3.12 

0.00488 

22 

2 

2.04 

0.00319 

5 

5 

0.51 

0.00079 

11 

4 

1.05 

0.00164 

5  7 

6 

5.29 

0.00826 

23 

0.21 

0.00033 

24 

0.22 

0.00034 

44 

0.40 

0.00063 

480 

4.41 

0.00689 

492 

22.88 

0.03576 

210 

1.93 

0.00301 

7  50 

6.89 

0.01076 

124 

1.14 

0.00178 

172 

1.58 

0.00247 

Table  B-8.  Healdsburg  Quadrangle  Summary  of  Georeferenee  Base  (16  of  18) 


A  L0S8URG  OUAOPANGLF:  NW  JUAkT ER  SECTION 
EFFECTIVE  PIXEL  SCALE:  1:240.000  1  PIXEL  =  400  SO  FT 

IBIS  TE  ST  DATA  BASF  FC° 

US  A  c  M  Y «  ENGINEER  TOPOGRAPHIC  LA  BCR A  T  OF  I  ES 


SUMMARY  CF  GECREFEPENCE  BASE 


cnr  _  ^ 

-  DATA 

PLANE 

attributes  - 

AFEAL  COVERAGE 

: r :  N 

LAND 

ME  AN 

flood  l  use 

COOi 

USE 

flfv 

plain  CHANGE 

PIXELS 

ACRES 

SO  MILES 

j4o 

UR  S 

250 

ASOV 

12 

0.11 

0.00017 

6-t  l 

AGP 

50 

AfaOV 

102 

0.94 

0.00146 

64n 

A  VV 

150 

A  BOV 

45 

0.41 

3.00065 

649 

URS 

250 

A80V 

15 

0.14 

0.00022 

jbo 

UR  S 

50 

ABC  V 

101 

0.93 

0.00145 

6  6  1 

IJRo 

250 

ABG  V 

3  3 

0.3  2 

•0.00053 

b  5  2 

•" 

50 

AEG  V 

1  35 

1.24 

0.00194 

b53 

UR  S 

150 

A  BOV 

175 

1  .61 

0.00251 

to  4 

AC  P 

250 

A  BC  V 

2251 

20.67 

0.03230 

63  3 

AVF 

250 

AEOV 

243 

2.23 

0.00349 

6do 

BT 

150 

ABOV 

12 

0.11 

0.00017 

03  7 

A  V  V 

150 

ABOV 

71 

0.65 

0.00102 

63  0 

wWP 

250 

ABu  V 

73 

0.67 

0.C0I05 

o59 

£ 

2  5  0 

ABOV 

164 

1.51 

0.00235 

t>6  0 

UUS 

50 

ABOV 

67 

0.62 

0.00096 

66  1 

VvulP 

150 

ABOV 

304 

2.79 

0.00436 

oo  2 

UUS 

50 

BELG 

24 

0.22 

0.00034 

60  3 

ACC 

50 

HELD 

232 

2.13 

0.00333 

66  4 

AC  P 

150 

ABOV 

11 

0.10 

0.00016 

60  3 

ACC 

50 

ABOV 

447 

4.10 

0.  00641 

30  0 

ACC 

150 

ABC  V 

1733 

15.91 

0.02487 

6b  7 

iWP 

1  3  0 

Aeov 

321 

2.95 

0.00461 

ob  « 

A  C  P 

150 

ABOV 

91 

0.84 

0.00131 

6o  9 

AGP 

250 

ABOV 

52 

0.48 

C. 00075 

670 

AVF 

50 

BEL  C 

4593 

42.18 

0.06590 

67  1 

UCC 

50 

ABG  V 

962 

8.83 

0. 01380 

672 

ACC 

150 

AEOV 

144 

1.32 

0.C0207 

67  3 

ACC 

50 

belo 

d6 

0.79 

0.00123 

6  7  4 

R 

250 

ABG  V 

5  4 

0.50 

0.00077 

675 

A  C  P 

150 

AEG  V 

1  3 

0.12 

0.00019 

67  o 

ACC 

150 

A  BC  V 

2953 

27.12 

0.04237 

6/  7 

URS 

50 

A  BC  V 

613 

5.63 

0.00880 

67  b 

A  VF 

50 

ABOV 

627 

5.76 

0.00900 

679 

dk  S 

50 

ABOV 

16 

0.15 

0.00023 

6d  0 

BT 

250 

ABOV 

771 

7.08 

0.01106 

6b  1 

A  C  P 

50 

ABOV 

177 

1  .63 

0.00254 

fed  2 

A  VF 

50 

ABOV 

16 

0.15 

0.00023 

6d  3 

A  VF 

150 

ABOV 

2895 

26.58 

0.04154 

5d  4 

3T 

150 

ABOV 

2284 

20.97 

0.03277 

od  5 

URS 

150 

ABOV 

49 

0.45 

0.00070 

6do 

A  VF 

50 

ABOV 

9 

0.08 

0.00313 

6b  7 

AW 

50 

BELO 

942 

8  .65 

0.01352 

6dd 

AW 

50 

ABOV 

2857 

26.23 

0.04099 

mCr 
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